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Tothe ( ourteons Reader, 


) Ourteous Reader, | haue written thee a 
5s {mall Ditcourſe as concerning Magye- 
ticall Bodies and Motions , the which 1 
hope will not be obſcure vnto thee 
through his breuitie, becauſe of his 
plaine method, and caſte demonſtrations,which with 
their pleaſantneſſe will proue very ready and apparant 
vnto thee, eſpecially being animated from the ſaz- 
zct {tone ir ſelfe, as from a moſtliuely and perfe&t rea- 
cher : Therefore I would aduiſe thee, that when thou 
readeſt this booke, that thou wouldeſt prouide chy 
ſelfe of ſach like formes of Magnets as I haue deſcri- 
bed in the firſt Table and figures of the ſecond chap- 
ter, as alſo of needles, wiers, and waights of iron and 
ſteele, ſet forth inthe ſecond Table of the third chap- 
ter of this booke, which thou mayeſt haue made and 
prouided for thee by the helpe of ſome skilfull worke- 

men: when thou ſhalr be furniſhed with theſe kinds of 
prouiſions , then thou mayeſtreade and practiſe the 
operations. and demonſtrations ofthis booke, which 

will be both eafie and very pleaſant vnto thee; and 
though that there be many precepts and practiſes in 

this Booke, which be ngt for example ſake ſer downe 


in tables and figures vnto thy ſight, becauſe I deſired 
3 to, 
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tobe very briefe, yet if thou ſhalt not be altogether 
vnskilfull in theſe demonſtrations that be delineated 
in the Tables of this booke and their often practiſe, 
thou wilt be able inough to vnderſtand and put them 
in vre,with theſe forenamed prouiſions. Burt if thou 
ſhalt defire,beſides thy inftruQion in this kind oflear- 
ning, toput in vſe and make benefit of theſe matters 
HMarzneticall , either in trauclling or failing vpon the 
Marzneticall globe of the earth , then itwill be very 
neceſſary for thee-to be ſtored with the Marriners 
Compaſle for the ſea', perfe&tly drawne and framed, 
to know the way, and of what hand and point to faile 
and trauell, and alſo to haue the /zcl/aatory-needletru- 
ly placed in his ring, and a Dzreffory-needle, or a little 
flie Magneticall in the boxe, faſtened at the botrome 
in his conuenient diſtance, for to know vader what 
latitude thou art cuery day of thy voyage: Likewiſe if 
I ſhould declare vnto thee how beneficjall the Dzreto- 
ry-Maeneticall-needle is for the deſcription of Ports, 
Hauens, Forlands, Capes, Bayes and Riuers, for the 
more perfe& making of Sea-cards, howneceſfſary for 
the poſiture of buildings, direQing of dials, and all | 
Mathematicall inſtruments tor meaſuring and ſuruey- 
ing, for pioners and vnderminers of forts, for ſcar- 
chers of minerals, mettals, ſea-coles, and other ſubte- 
reſtriall bodies, I ſhould be too tedious vnto thee,and 
will rather referre thee for thel{c matters to that which 
is ſer downe by others, becauſe I meddle here in rhis 

booke onely with thoſe things that be agreticall. 
In this place I thinke good to aduertiſe thee as con- 
cerningthe magnitude of the {euen Planets, with their 
reſpect vnto the earth,our of 7 zcho Brahe, deſcribed in 
the top ofthe Title Page; that whereas their propor- 
tion 
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tion cannot be ſer forth truly in any types,being at too 
great oddes: theretore I haue deciphered that in fi- 
gures; as letthe Earth o be but one part, the Sunyes © 
greatnefſe will be 140 times ſo much; Satwrnes + 22, 
Inpiters 4 14. And if that Yezus * haue 6 parts, the 
Earth will haue 37 parts, if 2ars be one part, the 
Earth is 13, if Mercury 4 be one part, the Earth is 18, 
if the Mooney be onepart, the Earth will continue her 
42 times. Beſides, I haue drawne the Axis in the grea- 
ter Planets, as being bodies Magneticall: for I truſt 
that theſe following times will diſcouer whether they 
be paralell one to the other,or no,as alſo what naturall 
motions elſe they haue, becauſe that Aſtra natant, auis 

#nſtar in atre, aut piſcis in vnda, and here it might be 
fayd that we hope that many new points in Philoſo- 
phy and Aſtronomy will bloſſome and ſpring out of 
this kind of learning hereafter, 


T hine in all affeion, 
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Provoſinoto deliucr a briefe and eaſie do- 
Orine as corcerting this new Art of 
Magneticall Bodies and Motions : / 
| thought good here to free the ſame from 
the luſtre and gloſſe of diſputable poinrs 
and other conceits, onely purpoſing tohan- 
ale nothing in the ſame bui the plaine matter and demon. 
ſirations Magneticall themſel/ues,thinking it more fitting 
fo place theſe flowers in the Preface, if any delight rather 
in them, then in the matter it ſelfe, to the end they may 
in ſome ſort beprouided of both. As concerning the firſt 
frnding out of the Magner-ſtone, whereof Iam to treate, 
Plinie azd Nicander hauz farined that a tertaine Hear d- 
man being in the fields, hauing his ſhoes ſhod with iron, 
ad his ſtaffe armed with an iron pike, and reſting him- 
ſelfe vpon a quantity of this tone, could not eaſily remoue 
his feete, or lift vp his ſtaffe, whereupon he perceiued the 
attrattiue vertue of this ſtone, that it did attrct.and hold 
#ron. Other thinke that the pioners and diggers of met- 
tals, by their diligence and obſernances firſt end out the 
Load-ſtone, and his vertue of attratting iron, bywhich 
property it was well knowne to the anutient Egyptians 
and Gretians in times paſt, Some haue thought that the 
| A a Magnet 
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Magnet wonld leeſe this quality attrattiut, if he 
were annointed with garlicke, or touch:d with a Dit- 
mond , and of this opinion were Ptolomie, Plutarcke, 


Plinie, a»d Baptiſta Porta; for this mallady Ruelius 


hath found a remedy to annoint the Load-ſtone with 
Goates bloud , and Paracelſus with his oyle of Crocus 
Martis, wil; not oxely cure him of this euill, but can make 
him ten times ſtronger then he was before, likewiſe Car- 
danus «zd Alexander Amphrodiſeus haue ixboured te 
»ouriſn the Magnetwith filings of iron and ſteele. 

Many haxe (friued much to inquire out the cauſe how 
the Magnet ſhould attract iron wnto it, Epicurus, 
Aphrodiſeus , Carus, lohannes Coſtzus, Plutarke, 
and Thomas Aquinas ds ſu»poſe this attrattiue wertue 
to proceed from certaine motes, unſenſible parts or vapors 
i/[uing forth of the Magnet, and entring into the iron by 
concentent figures, and in their retiring backe againe ds 
attrad the zron tothe Load-ſtone. 

Plato «nd Fernelius have thought the cauſe of this «t- 
tration tobe Dinine and from avoue.Thales and Anaxt- 
goras ſay that the Magnet hath life in it, whereby it at- 
tratteth the like ſubſtance as lining things do. Some thinke 


That there is a certaine ſympathie betweene the Niagner 


and iron, as betyyeene the male and female, as Orpheus 
aud Lucretius haue ſung. 

Auaroes, Scaliger , and Cardinal! Cuſanus would 
haue tron to moue vnto the Magnet, asto his beginning 
and matrixe, from whence he came . Guliclmus Puteas 
nus, Galen, a»d others, de iudge that by his ſubſtantiall 


forme he draweth ironwatoit, but Doftor Gilbert,whoſe 


labogrs are the greateſt, and beſt in Magneticall Philoſs. 
phie, doth conceiue that the Magnet and iron do monue one 
vniotheather, not by any ſpccificall forme, but from the 

| ejjentiall 
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eſſentiall forme of the Magneticall globe of the earth, bes 


ing an eſſentiall part of the ſame , which is not ſo, as it 
ſhall be demonſtrated inthe liſt Chapter of this Treatiſe. 
To illuftrate this vertue of attraition in the Load- 
ftone, Serapio and the Moores, like farre traucllers, 
hae reported that inthe Indies there be mighty craggie 
yockes all of Magnert-{tone,that will ſtay the [ hips as they 
faile by them, and pull the 1101 natles out of them, this 
ftory Olaus Magnus alſo confirmeth tobe ſo is the North, 
and that there, leaſt the rockes of Load-ſtone ſhould pull 
the iron workes and nailes from the weſſels and boates, 
they build them with wodden pins, and ſow: the boords 
rogethty with lines of the barkes of trees, which indeed 
they do both for want of our Skill tm building ſhips and 
barges, and for want of iron-workes , whereof they haue 
little flore. / 

And becauſe this ſtoxe hath wvertue to attratt, therefore 
Marbedeus 4 Frexch-an,Petrus Bairus,Pictorius and 
Arnoldus de villanoua ao faine that this tone wil! pro 
cure the loue of Princes and of women,and maintuine loue 
betweene husband and wife. Haly-abbas will haze the 
Load-ſtone to cure the gout”, if it be held in the hand, 
&nd the Eaſt Indians [ay that it preſerueth youth. Czlius 
Calcaginus /azh, that if the Magnet be preſerued in the 

ſalt of the ſea- Lempron or Remora, that is thought to ſtay 
« ſhip vnader [aile , that then the Magnetwill draw vp 
gold that is fallen into the deepeſt well, 

And Fracaſtorius teſtifieth that he hath Fx wh 4 Mag- 
net that would draw ſilucr unto it , and chaſe iron from 
#t. Cardanus, Antonius de Fancis,Petrus Perigrinus, 
and lohn Taiſner do dcliner that there might be made a 
perpetuall motion by the wertue of the Load-ſtone, bus: 
by the experience of many ingenious practiſes 1 find.it vn- 

MY 6 2  Poſiible 
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poſiible to be done. | : 

Since the finding out of the Sea-compaſſe, which was a- 
boat 300 yeares ago, by one Thomas Goa, borne neere 
Naples, or by Marcus Paulus Venetus, who learned 
that skillin China, as is thought, and firſt brought it in- 
ro Italy, there haue growne many opinions how this Com- 
paſſe ould be diretted into the North and South. Mar- 
cilius Ficinus, Paracelſus, 47d Cardan thinke that 
the wertue of the conſtellation of the Beare doth gouerne 
the Magnet andiron, ard therefore both theſe are dire- 
eted into the North. Petrus Peregrinus, Fricr Bacon, 


 Tohn Taiſher, and many other would hane the Compaſſe 


fo obſerue the North pole: But ſince that Sebaſtianus Ca- 
borta, did find out that the Compaſſe did wary from the 
tree meridian, it hath bene imagined that there is ſome 


place in the heauens that the Compaſſe ſhould reſpett , as 


Cardan would haue it, to obſerue the ſtarre in the taile 
of Vrſa major. Beſſardus,a Frenchman ſaith that it doth 
behold the pole of the Zodiacke, Martin Cortefius would 
haue an attraftine point aboue the heaurns, and Robert 
Norman az Engliſhman , denieth that there is an attra- 
Ctine point, but affirmeth that there is a reſpettiue point, 
to the which the Compaſſe doth moue, eſpecially the Tncli- 
natory-needle, whereof he was the firſt inuent or, 

Livius Sanulus ſuppoſeth that there is acertaine Mage 
neticall meridian, and Francis Maurolicus, that there 
zs 4 Magneticall 1/azd, and Fracaſtorius holdeth that 
there be certajne Magneticall monntaines, which be ſet 
out in Plancius his Card,that the Compaſſe doth reſpect. 
But Dottoy Gilbert,our friend and Colleg/at hath diſco- 
wered theſe errors, and [it forth the — of the wvaria- 
ton of the Compaſſe in his booke De Magnete. 

Yet lately Gulicelmus Nautonerius a Frenchman,and 
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Anthony Linton an Engliſhman haue ſuppoſed that the 
Magneticall-needle avd Compaſſe do moe and turne 
themſelues vpon the Magneticall meridian alwayes wnto 
their ewne Magneticall poles, placed wpon the ſuperficies 
of the earth that be neere, and within the cixcles polar, not 
varying at all from their owne meridian, but deuiate on- 
ly and decline from the meridians of the pole of the world, 
and with this conceit, theſe two,with many curious calcu- 
lations and proietts, will preſently find the longitude of 
all Cities and Countries, but this their ſtrong imagination 
hath failed them, being grounded vpon obſeruations from 
the variations of the needle, from which theſe two men 
haue ſet forth different Magneticall poles, and if they 
' ſhould worke from goo obſeruations, they might geſſe at 
” meerehalfe as many wavietie of poles ( for variations are 
' mot reeulay, but irregular , becauſe their ſcattered cau- 
> ſesbe irregular)ſo that theſe men haue found inſteed of 
| Tthelongitudeof places, a longitude of unprofitable labors. 
Therefore , not purpoſing to dazell any ones concert 
with the repetition and confutation of any opinions, 
termes of Art, or words whatſoener, I will come to the 
Trattate it ſelfe, thinking that the quiuering Magneti- 
call-needle w-11 be trouble inough to hain or the better 
knowledge and delight in Ma eneticall- J[periments. 
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CHAPTER I 


Of Bodies » MM apneticall. 


H AT we define to bea Magre- 
J Z/call body, which ſeated in the 
' ether or aire, doth remaine and 
place itſelfe in one place or kind 
of ſituation naturall, not alte- 
2" >Y rable; as all ſtarres do, and the 
LSE” SS great regent Globes of Saturre, 
Mars, Iupiter, the Sunne and the Earth do; or ſuch as 
with reſpe& and attendancefollow other Globes, 2s 
the two ſtarres which ſupport Satzrre, the foure ar- 
renders pon Japtter, lately difcouered by the trunke 
ſ[pe&acle, the two traueſers about rhe Sunne, called 
Venus and Mercuzy,and laſtly rhe Moone, which doth 
tollow,or go aboutthe Earth, andreſpeQterh the ſame 
B alwayes 
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alwayes with one pole: and therefore hath a peculiar 
Magneticall vertue that guideth her in this kinde of 
ſituation. | WI Bree 
All Mazreticall Globes haue ſome parts of theirbo- 
dies which bealſo- Mazreticall , which being ſepera- 
ted from their proper globes,and no way hindred,will 
ſeate themſcelues or be ſeated vnto the naturall ſitua- 
tion of rheir particular oſs "a 
The Ezrtn,whereon we liue and moue, hath two mi- 
nerals that be Magner:call, the one is the Mzgnet or 
Load-ftone,which drawerth iron vnto it, and this iron or 
ſeele is the other. Either of theſe two being conueni- 
ently,and artificially placed in the aire, or ina boate 
on the water, freed from all obſtacle and renitency, 
will place and reſt certaine parts of themaſelues, which 
be called the poles of their body, reſpondent vnto the 
oles of the Earth, which ſituation we call North and 
South, becauſe they be parts of the 2Zagreticall globe 
of the Earth, who by her attraCtive and diſponent ver- 
tue, doth chus direct and fituate them... 


o . 
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Of the Magnet (tone, his forme and ca ÞS, 


f diſperſe, amd: compone like a little 
| cath other leffe Magnets and Magne- 
FEOIY ticall formes of iron and ſtcele to his 
conformitic ofaxis and poles, This ſtone isalled the 
he A ES eo © 


ZiHe Maegret ſtone is heauic and maſlie, 
IV! like vnto iron,hauing much ſteele and 
EN,{iron in it, this ſtone will attract, hold, 
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Magnet, of a countrey in Maczponx1a fo termed, 
where plenty of them are found, it is called Hercules 
ſtone, of a City of thatname, and it is called the Iron 
ſtone of drawing ir, we call it the Load-ſfone, the Ada- 
mant ſtone and the Oſmourd ftone in our Iron-mongers 
—_— becauſe of his leading direCtiue and attratiue 
qualitie, and itis well termed the Oſmound ſtore , be- 
cauſe he is as it were Os mmurdz, the bone of the world: 
for by his vertue Magrnetzcall he is like a bone and pil- 
lar whereby this world and globe of the Earth is ſu- 
ſtained and ſupported in his wſt ſituation, as thelitle 
world of the body of man is ſupported by his bones. 

The colour of the Magnet is like to duskiſh iron,of 
a ſad browne and ſanguine colour likea liuer, ſome of 
them are cole-blacke, blewiſh, aſhey, or of a whitiſh 
colour, Some are as heauy as iron, firme and ſollide, 
other rare porouſe as a ſpunge, ſome very hard nor to 
be cut with axe or cþiſ-1l, but muſt be ground and fa- 
ſhioned on the grind-ſtone, other are very ſoft. 

The beſt and {trongeſt are commonly found of one 
intire peece, ſuch as be of one mine and broken from 
the rocke are of one ſtrength, if they be ſuddenly ſeue- 
red; ſome Magzet ſtones be very weake and of little 
force to take vp, only good to moue the Needle. The 
ſtone is not ſo ſcarce,but that in all countries one ſort 
or other of them are to be found. 

It is very conuenient and neceſlary for diuerſe vies 
and demonitrations to haue the Load ſtones grouud 
and forined by the grind-ſtone : or otherwi'e ſawen 
with ſand and emery into diuerſe formes, faſhions, 
and figures,and after by the Cutter of precious ſtones 
to be finely poliſhed : and alſo artificially capped and 
armed with iteele, or iron, by the hand of ſome inge- 
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| | The firſt forme: of the Mazrer, which I. offer vato- 
your eyes,Table 7. Fig. 1.1sa large one, in faſhion oa: 
xound ball.boule or globe,and wedo call Ita Terre/la,. 
Or - 
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or little earth,becauſe that vpon this figure of the bo- 
dy ofthe Magnet ſtone, we ſhall hereafter ſhew how to 
find naturally the: poles and the reſt of the circles of 
the Spheare, prouing' vato your eyes all kinds of 
Magreticall demonſtrations on it,and ſhall after,moſk 
fitly and naturally, declare how to obſerue- them in 
rravelling orſailingvpon the great 2fagreticall globe 
of rhe earth. This forme may be artificially capped 
and armedwith ſteele,or iron,at his two poles, Tab. 7. 
Fig.1.4 b, for to take vp iron waights, or to touch 
Magneticall needles withall, 

The next faſhion.is around and flatforme; of a rea- 

ſonable rhickneſle like a coite, cake ,- halfe boule, 
Holland-cheeſe,or part of a columne , Table 1, Fig. 2, 
and may be called a Semiterrel!a his poles,Tab.l.Fig.2. 
4 b muſt be ſituated inthe middeſt of the ſides of the 
- roundle, This forme maybe capped artificially at ci- 
ther pole, Tab.l.Fig.2, ab with two ſquare teeth of 
iron, Tab.1. Fig.2.4b, deſcending at righr angles to 
the line of the exis, Tab.l. Fig.2.4ab, and this is al- 
moſt as conuenientas the former in the firſt figure of 
this firſt Table for all Magneticall demonſtrations, 
which are performed onely vpon a Meridian circle 
thar paſſeth by the two poles, which this forme hath. 
And the ſtone for this forme is morereadily procured 
then that is ofthe firſt and globous faſhion... 
- The Oualand long formelike an egge,Tab.l.Fig.3. 
is thought to be the beſt faſhion, by ſome, for to 
touch the needles of the fea Compas withall, and to 
take vp waights at one end, T6.7. F1g.3.4b,becauſe 
he hath along diameter line,Tab:/, F1g.3.4 b. 

Thelong egge forme flatted at. the bottome with 
two iconteeth from the rwo poles,Tab.l. Fig.g., ab, as 
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the Semiterrella hath, Tab. 7. Fig. 2. 4 b, the ſquare 
formes with foure tecth from the two poles, Tab.7. 
Fig.5.& 6.4b,two teeth at one end, all theſe areve 
fit faſhions to rake vp great waights , and to ber 
Marneticall bodies and inſtruments withal!, as ſhall 
be hercafter ſet foorth. 

Therebe many other faſhions that may be inuen- 
ted and wrought at pleaſure ofthe Cutter , or as. the 
Load-ſtone will be fitteſt for, as the ſixth ſquare,7 ab.7. 
Fiz. 7. the ſixe angles vnequall, Tab.l. Fig. 8, The 
foure ang!es, Tab.l. Fig.10. and of many other faſhi- 
ons, as Tab.J. Fig. 9.11.12. which may be deſcribed, 
all which being flatted or rounded ar their poles, 
Tab.l. a b, hauing their caps with one or two teeth, 
will take vp by them both, or ſeuerally, and are good 
ro touch needles, wiers, knives, daggers, and {uch 
like long formes, to giue them vertve to take vp ſmal- 
lerwiers, ſowing-needles and ſuch like ſmall waights, 
or to giue the vertue polar. 


You may cap and arme ſome kinde of formes of 


Magnets with foure teeth , two teeth from the fide 
flatted at either pole,as wehaue deſcribed Tab./.Fig.7, 
which hath foure {quare iron teeth, like a foure fao- 
ted ſtoole, ro raiſe vp waights with foure teeth roge- 
ther. 

If you had a Magnet ſtone ofa flat forme, that had 
his poles in the center of the ſtone, as rheſe I haue de- 


{cr:bed have rhcir poles in the ends, then you might - 


place one fide with his pole downeward ,and the 0- 
ther ſide vpward,and prouide you a cap forthe vpper- 
moſt ſide,like a Greeke P | }, and a cap for the nether- 
moſt fide like a Slauonian T | | |, and theſe beirg arti- 
ficiaily. and diſcufſiuely faſtened to this Loaaftore, 

would 
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would take vp waights with five tecth, as itwere an 
hand with fine fingers. 

I hmedrawnea line 26 inall theſe formes,paralell 
to the axzs ot rhe Loadſtone, rothe end that the caps of 
iron, croſſing the poles andaxzs ab at right angles, 
may be the better perceined. 

Neuertheleſle, in i:athioning of ſome Load-/ones, 
the axis cannot ſo aptly bealwayes placed inthe midf 
of the ends of the Load-ſtones being fAlatted, vnleſſe 
there be a greater part of rhe Toad ſtone taken away, 
& the bulke very much deminiſhed, whieh willleſſen 
muchthe ſtrengih of the ſtone: for the greater that 
the bulke is, the more is the ſtrength of the Magrer. 

Therefore I haue ſet downea type in the laſt place, 
Tab.1. Fig.12. where the diamiter ab lieth awry, and 
the poles be fituarted higher and lower at the ends, 
and yet the Lozdſtoxe ſhall rake vp as much in waight 
as if his diamiter lay not obliquely. 

' The hilly knobs and angulous parts of the Zoad- 


ſtone way be ſawen away with ſand or emery, without 


any hurt tothe vertue of the ſtone, and ſometimes 
many ounces may be cut away without any loſſe of 
Mazneticall vigor, eſpecially if any ſubſtances:of 0- 
ther nature be intermingled and agglutinared to the. 
Magnet , which may be knowne by their colour and 
hardneſle very eafily. = 
Alſo, if there be any cauities and hollow places,or 
broken parts of the Loadſtoxe that do diminiſh his ver- 
tue,or disfigure his forme, this may be ſupplied, men- 
ded and filled,cither witha peecc ofanother LoadWwe, 
or with a cement of the powder of the Loadſ?3ze, and 
the filings of ſteele or of iron brayed and grinded very 
ſmall vpon a painters ſtone , mixed with rozen and 
WAXC,, 
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waxe, melted and coloured to the colour of the Mag- 
xet that is mended, putting into this cement more or 
leſſe of the filings, according to the ſtrength of the 
Loadſtone, Some with this cement, and ſuch like glu- 
tinous matter, make diuerſe formes of Magnericall 
bodies artificiall. 

Itis very conuenicnt for makers of ſea-compaſſes , 
and maiſters of ſhips to haue a Magnet well capped, 
that taketh vp at one end halte a pound waight at 
leſt, forit is not wholly neceſſary thatthe ſame ſhould 
be of the beſt vigour and krongelt rocke : for all Zoad- 
ftones,both of greatand leſle vigour, haue the ſame fa. 
cultie Magneticall to all intents and purpoſes. The 
greater ſtones of the ſame rocke haue a larger vertue 
thenthelefſe,and cuery part and ſmall peeces of Mag- 
net ſtones haue cuery one of them the ſame vertue and 
vigour Magneticall the great ones haue, ſauing thae 
they be more weake, and not alwayes proportionable 
in ſtrength vnto them. 


/ 
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Of Fron, 


IS 5 Ron is amettall decoted out of the 
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| Loadſtone , or out of a mine of that 
{kind . The beſt iron-mine and Load- 

(105 one is all one thing and body Mazne- 
[Re WEL 3 7zcell, for it being placed artificially, 
_———— ecitherin the airc or vpon the water, 
moueth North and South, attraQeth other iron vnto. 
ir,and pertormeth the ſame concluſions that the Acag- 
net 
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yet ſtone doth. 


This metrall is heauie and of ablewiſh blacke co- * 
 lourafcer that it is tried from the drofſſe, and is made 
ofcertaine iuces and vapours in the conuenient bow- 
els of the earth by a ſpecificall vertue working him. 
Beſides the mine this mettall is excoted out of di- 
uerſe ſtones, fands,carths and clayes of diuerſe colors, 
which haue much Iron-like matter in them . 

If fomeclay be burnt in the fire, being of a long 
forme, cooling North and South, after being hung 
on a thrid in the aire, or put into a diſh in thewater, it 
will turne and moue it ſelfe too and froe, till it reſt 
North and South, and ſome clay being burnt, will 
ſhew a little iron vpon his fides that was melted our 
of him,ſo that this Magreticall ſubſtance of iron is nor 
very ſcant to be found : for in all countries and regi- 
ons there is great ſtore of this mettall, being the prin- 
8.67 matter of the externall barke of the globe of the 
earth. 

Steele and iron are the beſt IMagrnericall materials 
for Magneticall vſes ; becauſe by the Smithes skill they 
will be extended and faſhioned into diuerſe formes, 
fit for the praiſe and vie of Magreticall demonſtra- 
tions. Ofthis mettall are made caps for Logd/tones of 
diuerſe formes with teeth, to take hold of , and lift vp 
great and ſmalkfaſhions of waights of iron, and dt- 
nerſe other Magneticall needles and formes. 

Waights of iron are made of diuerſe formes, as 
long and narrow at the top, Tab. 17. F7g.1.to be ta- 
ken and lifted vp at one end of the Loadſtone, and with 
one tooth. Others haue an headlefle crofſe vpon the 
waight, as Tab.11. Fig.2. long,and finely ſmoothed a- 
bouc, that the Loadſtone may rake _ better hold m— 

or 
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both his teeth. Some greater waights may be made 
in faſhion of an ankor, Tab.1Z. Fig.3. with a croſſe 
head, or in forme ofa fithe,Tab.7 7. Fig.4.alfo you are 
to haue.in readineſte longer formes of iron and wiers, 
great and ſmall, asin Ta6.17, Fj/g.5.to apprehend a- 

| NE = + 0 
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lone, or one atthe ende of another : alſo very (mall 
wiers of iron,the length of a barly corne,T ab.l I. F5.6: 
are fitto ſ:tvpon the Magnet , fordiuerſe intents and 
purpoles. | 

Itis good to haue long plates of iron reaſonable 
thicke,Tab.7 1.Fig.7.round plates of iron,Tb.1 1.F1.9. 
and roundrings of iron ofdiuerſe weights and bignes, 
Figure 8. EW 

It is conuenient to haue diverſe direory Magne- 
7icall needles, great and ſmall, Tab.77. Fig.1o.1r. for 
dyals and inſtruments, and needles for Compaſſes, 
Tab. 11.Fig.12. 13.tofaftento the Cardes, or to 
take off at pleaſure : we vie ſhort wiers faſtened to 
thrids; and a little 'Zoadſtone in a thrid to take vp a 
waight. 

Rf it is neceſſary to haue rclinatory-neeadles, 
Tab.Tl.Fiz.16. to put into his ring, and a ſhort one 
with a Lute-ſtring in the middeft, Tab.7 7. Fig. 17. 0r 


elſe put inaframe of braſſe or ſfiluer, as Tab.11. Fig.18. 


to find the pole of the Loadſtoxe , and to demonitrate 
his oblique inclination tg the Zoadſfore as he.ts caried 
about him, or cl{e to haue a little round Zoadſtore pur 
intoa frame with an axletree,hauing his poles marked 
Fig. 19. Which applied about the Loadſtoxe , turneth 
and conuerteth it ſelfe diuerſly, alſo it is fit ro haue a 
ſhort and thicke needle, Tab.1 7.F7e. 20. into the end 
ofit, there is ro be put awicrof ſiluer , braſle, or of a 
peece of a Whale-bone, for vſes hereafter to be decla- 
red. Alfoa long wier thruſt through a corke,F/g.21. 
ſcrueth for Magzetzcall ves in the water. Theſe formes 
of iron, with others thar the ingenious will eaſily in- 
ventand make, are very fittor Magnetzicall demonſtra- 
rions, as well as the variety of Magnet ſtones are. 

OE OI ORE pores C 2 CHAP. 
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Of the Earth. 
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= © His great Globe of the Earth whereon 


NN we moue and trauell, is found to be a 
Wl Magneticall body, by ſuch as haue tra- 
; uelled and fayled round abour her, as 
28g Sir Francis Drake did, and'M. Candi/h, 
TT 12 Whole Magneticall Compaſles were al- 
wayes direted Magrerzcally, that is, the Lilly of their 
Compaſſes was turned alwayes towards the North- 
pole in all places whereſocuer they ſayled, by the ver- 
we ercticall;and diſpgnent faculty of the Magne- 
ficall Globe 6fthe Earth, as it is demonſtrated in the 
XX V. Chapter of this Booke. Alſo by ſuch as haue 
made their courſe northerly and ſoutherly, it hath bin 
obſerued” thar rhe + agneticall Inclinatory-needle 
dothin eucry eleuationof the pole conforme and ap- 
ply ir ſelfe, or rather is conformed and diſponed vnto 
| the axis of the Earth, according vnto certaine corre- 
ſpondent angles to the Latitude, as it is demonſtra= 
redinthe XII.XITI.XXXV.&XXXVI. Chap- 
ters of this Booke, whereby it is demonſtratiuely to 
be concluded, that the Earth is a Magnetzcall body, 
direQing both her ſelfe and the other two Magzeti- 
call bodics into the North and South, by the vertue of 
her Meridian circles and parts, as is demonſtrated in 
the I X; chap. and others. 
Moreouer,the Earth hath naturally two 2agneticall 
poles ; vntothe which thele meridionall parts do di- 
Ch Lens -" rect; 
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ret, bend &force,not only Magneticall bodies neere 
the Earth; but alſo her owne mighty ard maſſie ſitua- 
tion, ſtability and firmeneſle, and ſeateth her ſelfe (o 
ſtrongly vpon her two poles, by her naturall'and 27ag- 
zcticall vigor, paſſing trom her meridionall parts to 
the poles, as itſhe were tied by many mighty ſtrong 
cables vnto two moſt firme pillars, farre ſtronger 
then any Hercules pillars , nor to be remoued by any 
force from her naturall poſition; which thing, ifir 
might chance that it ſhould come to paſſe, yer cer- 
tainely ſhe would returne againe vnto her former 
firme ſeate and place, as all Magreticall bodies and 
dire&ory.needles do, as is demonſtrated hereafter. 

Thus we proue that the Earthis placed and firmed 
by her Magneticall vertue, and not by her grauity and 
waight, though that the parts of the Earth do con- 
ioyne and adhere together by their grauity mouing to 
their Center. But the Magreticall nature moueth, con- 
- formeth, and firmely ſeateth it ſelfe to the poles and 
AXIS. 

Now for that the poles of the Earth do alwayes, by 
their natural vertues hold the Earth North and South 
in one certaine and vniforme ſituation, eleuation and 
place, there is no doubt but that the whole globe of 
the Earth, inwardly ſtored with many materials and 
rich minerals, & outwardly adorned with many trees 
and excreſcences , all for the vic of man, with liuing 
creatures innumerable, as alſo in reaſon iris an vnfal- - 
lib certainty , that the Earth hath, at her firſt crea- 
tion, beſtowed vpon her a globous and ſtarlike vigor, 
or intelligence, whereby ſhe may, hauing her whole 
parts vnited rogether,by the vertue of grauity vnto the 
center, and her place made ſure Magnerically by her 
| C 3 poles 
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poles vnmoneable; yetmoue naturally , keeping her 
place circularly & diurnally out of the Weſt into the 
Eaſt, to the end that all creatures ſhould receive the 
comfortable and liuely beames ofthe Sunne, and the 
influences of the reſt ofthe Planets and Starres, 

This motion many learned men haue attributed 
wynto the Earth, for the benefit of calculating the mo- 
tion of the Planets the better, which naturally ſhe hath 
in her ſeclfe; for euen as it were needleſle for a wheele 
to haue her naue, ſpokes and rimme abouther, if ir 
ſhould not be vſed to turne about; ſo it were to no 
tow! 41 that the Earth ſhould naturally haue a glo- 

ous body, two poles, an ax7s, meridians and zqua- 
tor, as ſhall be demonſtrated hercaftcr, parts fir for 
- Circular mortion,and not for to turne her #quator and 
paralels about,as the wheeledoth. | 

Although theſe arguments will hardly perſwade vs 
to belecue the carths motion;yet becauſe that it is late- 
ly obſerued vnto our fences by helpe of the truncke- 
ſpeRakle, both by Galileas and Kepler, famous Mathe- 
| matitians, that the greatbody of the:globe of 1upzter, 
being rwelue times greater then the Earth,doth turne 
abour inlefſe time then a day vpon his ax/s and poles, 
who alſo haue obſerued foure Moones, attendant on 
Inpiter which moue round about him, the ſloweſt in 
14 dayes, the nextin ſeuendayes,and the reſt in ſhor- 
ter time. So likewiſe John Fabricizs hath obſerued,that 
the great globe of the Sunne, hauing three great ſpors, 
like continents inhim, and being ſixty times greater 
then the Earth,to moueabouthis ax/s and poles neere 
the time of ten dayes, or thereabouts, ſo Galilegs 
 andXepler haue ſeene the Planet of Yexus to moue a- 
bout the Svnng inten moneths, and to hane herlighr 
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from the Sunne in this time increaſed and diminiſhed 
vponher body, as we ſee the Moone here neerer vnto 
vs to haue; therefore it being certaineby obſeruation, 
that the globe of /up/ter and the Sunne do turne about 
their 4x/s and poles, whoſe fffaterials we know not,we 
need not doubt that the Earth ſhould hanea circular 
motion for her great good . But how the Earth doth 
rurne circularly we cannot well ſce it, with the ſence of 
our eyes, vnleſſe we had them placed in another glo- 
boabody and ſtarre, as if they were in the Moone, 
where we might ſee the ſports of the Earth to turne a- 
bout, as well as now weſce the ſpots in the Sunne,and 
Inpiterto move circularly intheir place. And as con- 
rrariwiſe our eyes here on the Earth do ſee that the: 
Moone doth not turne abour, by the placing of her 
ſpors,alwayes in one faſhion vnto vs: for we may ob- 
ſerue with our eyes, that the Moone hath poles of a 
kind of Magneticall nature,which do alwayes hold her 
to behold the center of the Earth, and ſo ftayeth and 
conformeth her, that howſoeuer ſhe moue, higher or 
lower, or whereſocuer ſhe be, yet alwaies the ſpots of 
halfe her globe be alike apparant-vnto our eyes, and 
conforme her to behold the center of the Earth with 
one pole : neither doth the Moone turne abour her 
body vpon two poles, as the Earth doth vpon hers, 
but is kept firme and vnmoueable from circular mo- 
tion, about her 4x25, by other two poles that be vpon 
the edges and zquator of her body, becauſe herſpots 
be alwayes alike on her Eaſt and Welt ſide, that 
hold her firmely 8 ſtiffely that ſhe can by no meanes 
turne about vpon her firſt two poles: For it is the 
vertue polar and Magzeticall that holdeth all globes 
in their poſition whatſocuer, Befides,the Moone hath 
OL 9 | another 
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another vertue giuen her at her firſt creation, whereby 
beholding alwayes the center of the Earth , and mo- 
uving neerer and further from the Earth, as tied with 
an axletree, ſhe moueth,ſlideth, and paſleth moneth- 
ly aboutthe Zodiacke , that all the parts of her globe 
may be illuminated and refreſhed with the beames of 
the Sunne, and influences of the Starres : for as a ſhip 
vpon the water is directed cuen forward by the ſterne 
and ruther, which hath not only a right line to dire& 
forward, but-alſo a right angle deſcending downe- 
wards, that ſhe waue nort-ſidelings or turne about; yet 
hauing this poſition, if ankors be layd out, either for- 
ward, orbackward, or {idcelings, with their cables on 
boord, if there be force or vertue on boord to hale 
forward, ſhe moueth forward , it drawne backward, 
ſhe goeth backward, if pulled by the cable on the lefr 
hand, yet keeping her poſition, ſhe berakerh to that 
hand, and fo to other parts. Euenſo the Moone being 
ſeated, as afore is ſaid , doth moue onher ax/s,higher 
or lower, on this ſide or on that, according to the 
vertue & ſtrength of the multiplicity of her axletrees, 
being her limbes to ſtay and moue withall,as the body 
hath armes and legges , with variety of muſcles to 
moue on all hands. 

But the Earth,whereon we liue and trauell, hath ne- 
uer bene found by any to haueany poles in the qua- 
tor of her body, or neere the ſame: tor if we were fo 
happy to find any in the Eaſt or Welt of the earth, 
then the matter of longitude wovld be perfeRly at- 
tained vnto , which hath ſo greatly buſted all the inge- 
nious wits of the world : and therefore weafhrme that 
the Earth doth turne about, becauſe there are no 
poles inthe. zquator to hinder her, as there is in the 

Moone, 
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Moone from circular motion. But leauing theſe mo- 
tions to others that do labour more therein, here in 
this booke I purpoſe onely to intreate of the great 
globe of the Earth, as ſhe is a Mazneticall body,which 
{hall be firſt performed, by way of imitation,in a little 
Maegneticall earth, or Terrella and Semiterrellz , made 
of a round Loadſtone and Adamant, whereby we ſhall 
plainely and ſenſibly demonſtrate, that there be two 
poles, an ax7s, meridians, paralels, and an zquator in 
cuery Loadſfone and Magnet , and we ſhall produce 
many other pleaſant demonſtrations, maniteſt The- 
oremes, and ſenſible praCtiſes vnto your eyes and vn- 
derſtanding, which we ſhall after illuſtrate ro be in the 
globe of the Earth , to proue it to be a third Magnere- 
call body, different in ſubſtance'from rhe other two 
Maeneticall bodies , ſpoken of in the rwo former 
Chapters. 
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Of the two Poles, and how theſe points 


are found out, 


SENT He ancient Mathematitians and Aſtro- 
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HF) WU nomers of formes times, obſeruing 
VA the diurnall motions and apparences 


FN by of the Planets and Starres, fained cer- 
> & SRlraine fixed poles, and other circles in 
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| the heauens, by whichthey diſcourſed 
ofthe riſings, ſettings, motions, and ofthe places of 
the planets and ſtarres ; neuer unagining that theſe 
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fained matters werenaturally and ſen{ibly to be-found 
in the globe of the-Earti, much leſſc ro-be ſeenc natu- 


rally, and in around Zoaaſtoxe, and in all other formes 


of the Magnet tone, being long leuered and kepr 
from touching and couching-1n the bowels of the 
Earth, * 

I will firſt proue how the two poles are found our 
in the 2agret ſtone , which. are very neceſſary to be 
knowne, before that the Load-ſfoze be faſhioned into 
any forme, for the better proportioning of the ſame: 
and this matter may be accompliſhed fixe or. feuen 
manner of wayes. | 

Thefirſt way is to role the Zyad-ffonc-in tmall and 
cleane filings of iron, and about thoſe parts where the 
points and poles be, there the filmgs will cleaue faſt 
in great multitudes, and atthe pole will-ſtand and be 
erected vpright, marke theſe places with Chalke, 
Tripoly, Red-oker, or withan hard file for the poles, 

' The ſecond way is to hang a ſowing-needle by a 
thrid, or a ſmall wier, Tab. 7 7; Fig. 14. or as in Table 
XV II. Fig. 1.oucr thoſe places ofthe Loadſtoxe wher- 
about the poles are likely to be, andthe needle and 
wierwill moue from his perpendicularity, and hang 
direQly ouer the point, and defire to touch the pole. 
So likewiſe, if therebea ſmall peece of a Load-tone, 
Tab.I11. Fig.15.cemented to athrid , and held fo that 
one of his poles bend downewards , and jt will affect. 
£2 touch and to vnite itſelfe to the contrary pole in 
tae ſtone. . | 

Thirdly, take the needle of a dyall , or ſome of the 
direCory needles, before deſcribed, Tab.11. Fig.to.G 

11. place the ſame ,being touched Magrerically vpon 
his pin or ſtake, T4b.1 7 1.Fig.1. then turne the Load- 


ſtore 
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fone round about, holding it ſomewhat neere vnto 
the needle, and it will pointat the pole of the Magnet, 
deſiring to touch it. | 

Fourthly, take a pecce of ſmall wicr, of iron or 
ſtecle, ſuch as is made for Virginall-ſtrings, Tab.1 7. 
Fig.6. and cut off a part as long as a barley corne, and 
ſet it vpon the LToad-/toxe, and itwill ſticke faſt at one 
end vnto it, but erect it ſelie at the other end, and be- 
ing put forward, will ſtand vpright onely there, where 
the pole of the Magnet is,Tab.l 11. Fig.2. 

Fifthly, takea little 7ncl/znatory-needle, before deſcri- 
bed,Tab.1.Fig.17.thathatha Lute-ſtring pur through 
him, or take that /nc/inatory-needle which 15 placed on 
a frame,and borne vpon an ax/s, Tab.11.Fiz. 18. and 
cary either of theſe round about the Load/toxe,and they 
will conforme themſelues obliquely vnto the ſtone, 
and onely atthe poles will dire& the points of their 
ends perpendicularly ouer the ſame. Alſo take the litle 
round: <Mezret, before placed vpon his axletree and 
frame,Tab.1 7. F:g.19.hauing his two poles marked, 
and this ſtone will rucne and conforme it ſelfe to the 
Loadſtone, and apply his contrary pole directly oucr 
one of the poles of the Zoadſfore. 

Sixthly, place a ſmall wier vnder the LZoaaſtore, and 
it will follow to the pole thereof,and cleaue and hang 
co the pole it ſelfe, which is ro be marked. 

Seucnthly and laſtly, rake that wier that is thruſt 
througha corke, Tab.77. Fig. 21.and put it in water, 
holding a Loadſtonevnro it, and it will draw neere,and 
bend it ſelfe to ioyne to the pole of the Magrer. 

Ifa ſtone be diuided and ſawen in two parts from 
one pole tothe other, orby aparalell,7Tab.117. Fig.z. 
the poles will bein their paralcll place,Tab.[11,Fg.3. 

D 2 ab, 
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4b, andare to be found in the middeſt of the ſubſtance 


of the Loadſtone, vnleſſe they. be drawne aſide by ex- 
creſcenſes and leuittes. 
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' CHAD. VI. 


(7 the vertue of the Poles. 


Re Do Sera Here is no one: part of the Leadſfone 
ES | that hath ſo great avertue to attract, 
326 'T $Z{liftvp, and conforme: Magnerzcally as 
YN __ #AthePole hath. And although thartſome 
lat Foal haue declared thar all the parts of the 
Loadſtone , from the xquator' to the 
Pole, doe beſtow their vertue and ſtrength vpon the 
Pole; yer iftriall be made what the Pole will take vp 
perpendicularly, and alſo what the parts abour. 34 
degrees will lift vp, it will appeare to be more then 
halfeas much perpendicularly., fo that the Pole doth 
nottake vp ſo much as this , and the other part doth 
onthe other ſide. Neither is it certaine that, accor- 
ding to the largeneſſe ofthe cord in the arch ,. the at- 
traction ſhall be in ſtrength : for then. the middle 
cords would be very ſtrong, and ſtronger in lifting vp 
then the other; becauſe their cords are curtalled at the 
#quator , which deuideth the Zoadſtoxe into two na- 
cures. But becauſe Magretricall bodies do moſt ap- 
ply and conforme themfelues vnto the Poles, & make 
one ſtraight axs withthe center of the Magnet : ther- 
forethe attraction and apprehenſion at the Poles, is 
more ſtrong then it is in other paralell places of the 
ſtone, where the Magneticall bodies conforme and 
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apply obliquely vnto the Terre/la, whereby the attra- 
ion and apprehenſion in the ſpaces neere the xqua- 
cor is weaker,and lifteth vp leſſer waights., | 
Magneticall bodies hane two poles. or points, the 
one is North,and the other is South, which be knowne 
either by han ging a Loadſtone leuelly i in athrid, or put« 
ting itin a wodden diſh ro ſwim in a baſen of water, 
and then the one Pole will alwaics turneto the North, 
D 3 and 
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and the other to the 'South, which are to be marked 

accordingly. , | 
But whether that Pole that ſeateth it ſelfe South or 
North may be termed by that part which it reſpect. 
cth, ſome haue laboured much to 'cleare. If you 
chance to find outthe rocke where the Ladle doth 
grow , where you purpole to take out a part of the 
{ame, marke your part with notes for the North and 
South, then cut out your peece out of rhe rocke, and 
put it into a bole to {wimmeon the water, and-your 
markes will be turned to a contrary ſituation , to that 
they had in the rocke, and the North note will be tur- 
ned South , and the South North, and fo would the 
rocke of the great Magnet itlelte, if it were fo-placed, 
make the like alteration in his ſituation , by the gene- 
rall conformation and direCtion of the mighty XMag- 
zet, the globe of the Earth. Therefore the reaſon why 
thatthe Loadſtozze in the boat vpon the water, turneth, 
bendeth, and ſcateth ir ſelfe to a contrary fituation,to 
that he receiued and had primarily,whileft he was in 
the bowels of the Earth, and vnited with the body of 
the great Magnet, is becauſe that euery peece and part 
ofa Load-ſtone,being ſeperated from the whole where- 
of he was a part, is now become a perfect, complete, 
and folc «Afgneticall body, andis as it were, alittle 
earth of it ſelte, hauing all the proprieties Magneticall 
that the great Earth hath, as his rwo poles, meridians, 
xquator, and ſuch like: and therefore according vnto 
thenature of Margarrzcall vnion, hereafter {p0ken of in 
the X X IT. chapter, will inno wiſe indure, and can- 
not be {uffercd to match and ſeate It ſelfe as he did 
before, but thinketh ir moue natutall, anda thing of 
more perfection augl conueniency to turne his aſpe&t 
bs ; A 
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atontrary way, to that he had primarily at his firſt ma- 
king and endowement with Magzeticall vertue. 

This alteration of policy-is to be obſerued likewiſe 
in Magnetrcall needles , and long peeces of iron that 
be rouchecd , and animated, and adhere to that part of 
the Load-ſtore, which ſeateth it ſelte North, which be- ; 
ing at liberty and ſeperated from the Load/fone , will | 
rurne that partand end that was touched at the North 
pole, and ſcate it alwaycs inthe South, and itſhall be 
{ſufficient for vie toknow and marke with anote which 
is the North-pole of your Mzgzer, and whichis the 
South-pole. 

There is another vertue in the Poles of the Load. 
fone, and that1s, that the South-pole turned downe- 
ward, will take vp more then the North-polewill, and 
the North pole will erect a greater waight-then the 
South partor pole will, as ſome ſay, Tab.7 71.Fi7.2. 
ab, But I haue alwayes obſerucd, that the Pole of the 
Magnet that ſeateth itfelfe North,js alwayes the moſt 
vigorous and ſtrong Poleto all intents and purpoſes : 
vnleſſe he lacke the quantity and like ſubſtance the 
South part hath.. + | 

Theſe Poles which be in the great 2Zagnet of the 
globe of the Earth, hauea maruelous ſtrong 2agne- 
zicall power imparted vnto them, that they cannot be 
wurned either higher or lower, or moued to the right 
hand or to the left, but hold the Earth continually in 
2true and certaine politionand place, and would if 
any force or power ſhould moue their great ſtrength 
awry from the true ſight and meridian latitude, re- 
turne to their right ſight and place againe, and this is 
the true vertue of the Poles of globes,which che Sunne 
and Jupiter hauc as well as the Earth kept, 

| Theſe: 
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Theſe Poles be moſt certaine and ſure markes for 
all Magneticall bodies , conueniently caried to dire& 


themſclues vnto, Tab.171. Fig.g. as appearethby our 
Compaſſes, which in all pom of the world turne 


their Lilly into the North, whereby the Marriner 
knoweth what courſe to take. And the Magretirall 
Pole, & Poles of the world,both articke 8& antarticke, 
are all one and not diuerſe, as ſome haue imagined, 
which haue loſt both their oyle and their paines; and 
this is true, by the demonſtrations and motions of the 
Inclinatory-needle , although there be many mo-« 
mentary cauſes of variation. 

Theſe Poles hold the Earth certainely in her polar 
poſition, while ſhe turnerh her ſelfe about to receiue 
the Sun-beames, and influences of the ſtarres and pla- 
nets, for the generation and maintenance of all infe- 
rior bodies,vpon her,in her, & proceeding out of her. 

Laſtly, theſe Poles of the Earth, in certaine. great 
number of yeares, have naturally a little inclination 
inthepolar circles ofthe Zodiacke, for the receiuing 
and moderation of the beames, lights, and influences 
of the ſtarres, whereby the progretſions and anticipa- 
tions of the xquino&i1!l, and the mutations ofthe 
greateſt declination of the Sunne are perfectly vnder- 
ſtood, topreuent the faining of many Spheres aboue 
the ſtarres, as the ninth,tenth and cleuenth , and their 
impoſlible motions. 

In faſhioning the Zoadſtore, it is conuenient to 
make flat or roundiſh the ends of the Magnet , where 
the Poles are the better to cap and arme them with 
iron or ſtecle, to lift vp their conuenient waights, 
Tab TJT1.Fig.2.&12.and asthe moſtare, Tab.7. 

At the Pole the 1nc/inatory-needle doth nor incline 

Doe CANES + obliquely 
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obiiquely to the axis,Tab.1TT.Fig.6.as the needle cc 
tro4bthe axis, asin other places , but aſpeQeth the 
Pole dire&ly and perpendicularly, as Tab.7 17. Fig.r. 
theneedlec reſpe&eth the ax#s b a diretly, & maketh 
one line with it. 

Allo atthe North-pole that point of the direQory- 
needle,and compas,that did behold the South of him- 
ſelfe,being applied to the North-pole, doth turne, as 
ſome thinke, bur this is truc only at the zquator in the 
ſpaces between the zxquator &the 34 degree, as is de- 
monftrated in the XI I.chap.& not at the Poleit ſelfe, 
and the places neere adioyning : for at the North- 
pole, if the Magret be truely placed, that point that 
pointeth towards the South, doth point to the South 
dire&ly,and in the places neere adioyning doth it ob- - 
a.m" A wier touched Magretically hath two Poles, 
as Tab.111, Fig.5. the one end 4is North, and b of the 
nature ofthe South. | 


CHAP. VII. 


Of the «A xis. 


He Axis or axeltree ofthe 2agnet,is a 
4 line thar paſſeth from the one Pole to 
AT. the other, by the center of the body of 
F N FAS the Loadſtone, and after this order there 
SL X2lisan Axis vndcritood to be in the 
git — Earth, Tab.111.Fi2.1.2.3-(7 9.10. In 
faſhioning of Magnets, ifa pecce be taken away pa- 
ralell from the Axs, then in theſe two Loadſtores the 


Axis with his poles will be remoued "9 the minds 
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of the ſtone, as Tab.171.Fig.3.4b, the Axis in either 

eece is in the middeſt ofthe ſtone, ſo whether thar 
Lanka be taken away from the Loadſtone, or any ' ca- 
 vities filled, the Ax7s will alwayes be placed inthe 


Gy 


middeſt of the moſt vigorous bulke of the Load-ſtone, 


as 4 b in euery figure. - 

Itis ſaid inthe latter end of the V. chapter, that if a 
Loadſtone be {awen in two parts, from one pole to the 
other,vpon the Ax/s, that the poles and CAx7s will be 
found inthe middeſt ofthe bulkes of the two peeces 
paralell to the old Axis, Tab.{17. Fig.3.and the poles 
ofthe leſſer peece will be altered. 

Alſo when as a f{1de of the Load-ſtone (hall be made 
flatand paralell ro his Ax/s, that {ide will attra&, hold 
and vnite vnto him long peeces of iron fidelings and 
paralelly, Tab.1/,as Fr2.4.c the peece of iron is ad- 
toyned paralelly to a b the Axis, as the pole ereteth 
perpendicularly to it, Tab.717.Fizg.2. the waight & is 
attracted plim-wiſe to the Axis ab. And alfo two Mag- 
zets {omewhat long, in forme ſwimming in their veſ- 
ſels vponthe water, wil adhere and vnite ina meridian 
paralell to their Ax#s, Tab. X 1. Fig. 5.that if one of 
their veſſels be haled, the other veſlell with the other 


Magnet his loading will tollow, both being faſt grap- | 


led together, ſo that they cannor part aſunder. 
Likewiſe, take two Aagrets, that bearmed with 
' their teeth of iron or ſteele, deſcending from theſe 
poles atright angles to the Axs, to take vp,with both 
teeth rogether, & haue their Ax/s both of one length, 
as Tab.lIT. Fig.12. pl -etheteeth deſcending from 
the South-pole, vnco.. .- teeth that hauethe vigor fro 
the North-pole, and they will cleaue and vnite toge- 
ther as one body and Zvad-ſtore paralell-wife to the 
AXIS, 
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Axis, and the one,though he be the weaker , will life 
vp the heuier perpendicularly. RP 

Alſo all Magreticall bodies, whether it beat the z» 
quator, at the poles, or at any intermediall part, be- - 
rweene theſe two,doall of them apply, conforme,and 
vnite their bodies together , comntng to A COITe- 
ſpondency of their Ax7s, as ſhall be declared hereaf- 
ter, and not with their center to the center ofthe 0- 
thers body. 

Ita wier be touched Magnetically at one end the vi- 
gor will run through 'all the wier,or Ax7s, and haue a 
contrary vertue in che other end, the one North, the 
other South,and halfe the Axzs will be of one nature, 
and halfe on another, Tab. 717. Fre: 5.theend of 
the wier at 4 is of the nature of the North-pole, and 
the endatb is of the South-pole. 

Weſaydin the I I I I.chapter,that the Moone doth 
alwayes turne one Pole of her body toward the center 
. of the Earth , and moueth neerer & further from the 
ſame, as if that along axcltree were paſſed through her 
body,& faſtned in a 1oynt to the center of the earth,on 
which ſhe ſhould make her Ep7geum and Peregeum, in -- 
like maner,it is to be probably gathered, that the earth 
may naturally haue a Helicall & Spirall vertue to moue 
on the Cilinder of her Ax#s in /prrall lines, nor vnlike 
the arches of the longitude of the day,to performe the 
Zodiacall motion, partly illuſtrated in the X X | I. 
chapter by the bead , inan inſtrument of rings for the 
finding of the variation , where the bead,as an carth,is 
placed in the Axis,higher and !ower,according to Zo- 
diacall dire&tion, and Magretzcall vertue will permit 
this /pirall motion , like as the ſap paſſeth in the carth 
from the North hemiſphere, to the South Provence. | 

2 [* 
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Itis a thing worthy of better obferuation from the 
Fruncke-glafle, ro know whether the Ax7s of Jupiter 
and the Sunnebe paralell one to the other, and with 
the Axrs of the Earth, which is tobe examined by the 
turning of rhe ſpots abour, 


OI I es 


" CHAP. vIII 


Of the 2#quator. 


\N all Magnerical bodics there is an Ae- 


4 


Pj quator, or middle tence, that diuideth 
the whole body in the middeſt be- 
eweene the two Poles, like a middrift, 
into two cquall parts, hemiſpheres, 
Ka —Y and prouinces: outwardly in the mid- 
dlepart in the greateſt circumference from the poles, 
there is an Aequator, circle,or line, that deuideth the 
North-part of the ſtone from the South part , as by a 
border-marke, fo that if a direftory-needle touched 
Maznetically ,be conueyed to any partbetweene this 
CAeguator and the poles, preſently the end of the nee- 
dle = isofthe nature ofthe other prouince beyond' 
the line of the Aequator , will rurne about from that 
part, and the other end ofthe needle that hath afhniry 
and” naturall conformitie with the pole of that pro- 
uince, will offer it ſelfe, as Tab.117. Fig. 6.7.9. 10. in 
the prouince of the North-pole « aboue the 4equator 
and pricked line,the bearded ende of the needle:doth 
only offer it ſelfe,and deſire to apply and vnite to thar 
; part, but the croſle end of the needle wilflye from it;fo 

this croſle end of the needle will only afteR to Ro 
tas. 
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the ſouth prouince vnder the Aequators pricked line to 
the pole b,and the bearded end of the needle will ſhift 
away. This aſſertion is notdnly found to be triic in the 
Loaaſtone, but alſo in other formes of iron and ſtcele, 
and in the greatEarth irſelfe, As take a round plate 
of iron that hath laine ſome time quietly withour ſir- 
ring, as Tab. Fig.6. or a ring of iron, Tab. 171. 
Fig.7.and,offer the {ides of this plare,or ring,vnto the 
needle, turing them abour, and the bearded point of 
the needle will reſpe& the one haltfe of theſe iron cir- 
cles, and the croſle part of theneedle,being of the na- 
ture of the other ſemicircle, will apply and haue re- 
ſpe& thereto, Here in theſe iron formes the Aeguator 
and limit of the two ſemicircles, is better perceiued 
where it ſhould be marked , then the poles are: for 
when the 2zgneticalineedicis once paſt the bounds 
of the Aequatoy , preſently he turneth about his other 
point that reſpe&terh the contrary ſemicircle, or ra- 
ther hemiſphere, the which for diſtin&&ion ſake might 
be painted of ared colour. 

Moreouer, if a diretory-needle,or Marriners com- 
pas be placed ncere the Aequator of a Loadſtone, of 
theſe iron formes, or of the earth, they will ſituate 
themſclues paralel to the axzs of the poles,as Tab.717, 
Fig.6.7. and Tab. 1. Fig.1. Tab VIL.Fig.1.2. and in- 
cline ncither to one pole;or the other, being placed in 
a right ſphere, where the poles lie in the Horizon, the 
needles ſtanding in equall ballance with the Horizon, * 
looking North and South, paralell co the axis, * 

Whereas it hath bene deelared inthe V I.Chapters 
before of the vigor of the poles, that the vigor and 
ſtrength Magreticall proccederh by little and little 
from the A4equator to the poles , increaſing in. their 
DOT WT» E 3 paſſage 
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paſſage by the meridians vnto the poles, to the end to 
avgment their vertue of retaining, & conſiſting moſt 
firmely and conſtantly in the North and South, wher- 
by the Aeguator of the earth is left voide of all vertue 
of conſfiſtence, and left free , or rather depriued of 
conſtancy and retaining ofany firme ſituation, and re- 
maining naturally, by reaſon of his great circumfe- 
rence and weakerenitency,moſt apt and prone forcir- 
cular motion , which by her ſtar-like vigor and intel- 
ligence, hauing this her globous body ſo firmely faſt. 
ned naturally in her poles, as it were in two ſtrong 
pillars, and fitted in the Aequator and paralels , as in 
Chariot-wheeles : for circumuolution turneth her 
ſelfe daily abour from the Weſt into the Eaſt, to 
meet with, and recciue the pleaſant beames and influ- 
ences of the Sunne, Starres, and Planets, for to che- 
riſh, comfort, and inuigor all thoſe goodly creatures 
thatbe placed vpon her, grow out of her , orbebred 
and conceived in her,as allo for the continuall change 
and vicifſitude of ſeaſons, being a thing more naturall 
and fit that the carth ſhould thus moue for her owne 
good,then thatall rhe heauens ſhould turiouſly moue 
to ſeruc her. | 
Itis to be obſerued in faſhioning of the Magnet 
ſtone, that when the ax/s of the ſame ſhall be cur 
ſhorter, that then the A-quator remoueth neceſſarily 
ro the middeſt ofthe body of the Loadſtoneas if along 
| Magnet ſhould beſawne and deuided into two peeces, 
as Tab111.Fig.8.vpon, orparalcll to the A-guator, the 
poles will be in the middeſt of the ſtones, and the A4e- 
quator will alſo be in the middeſt of either ſtone, as a b, 
and the pricked lines be. E: 
For cuery peece and part of a Load/fove hath his 
poles 
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poles and Aequator, with the reſt of the circles,as well, 
and as naturally as the earth, or any great Magnet 
hath , and will be deuided into two iunſdigions by 
his Ae:quatoy. though before all his part was but of one 
prouinceand nature. Euen fo it you part a needle, or 
long, wier Magnetzcally touched, in two peeces, the 
parts will haue their ſeuerall poles, as Tab. 171, Fig.s. 
the poles ab arc in either part of the wier. 
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CHAP. IX. 


Of the Meriatans, 


IEZSENA He Meridians be great circles drawne 


Di by the zquator vpon the Loadſtene, or 
N- as may be obſerued by theneedle vpon - 


IN whe face of the Earth, from the one 
R&.S4| pole to the other, where they do all 
© touch,as inthe centers,Tab./71.Fig.9. 
they benarurally in cuery Loadſtore, and in the earth, 
and are thus found out : for they be the pathes where- 
on all Magneticall motions are trauerſed and direted. 
Lay a wier ofa reaſonable length vpon the cAlagner,as 
Fig.g.ab, and it will turne and ſeate ir ſelfe vpon a 
Meridian, and point to the poles, and if he be moucd 
from the Meridian by any force, he will ſoone returne 
to the ſame againe,, and by this wier you may 1narke 
out a Meridian ; Likewiſe take a little direQory-nee- 
dle ofa ſinall diall, and ſer it vpona ſmall pinne with a 
foore, ſerting them vpon the Terrella, Semiterrella, or 
any Mrgnet, Tab.111.Fig.9.and the needlc will point 
towards the pole, make a marke, remouing the needle 
forward 
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ſorward, 2nd make more, then ioyne al! the points to- 
gether, which make a part of a Meridian, and bcing 
continued forward runne to the pole, fo a {mall and 
ſhort wier placed vpon the Magnet from place to 
place betweene the zquator , and the pole,will ſticke 
faſt at one end, and cre the other obliquely , and the 
ſcuerall places,being nored with chalke or emery, will 
ſet out a Meridian to the pole,at the xquator,being no 
longer then a barley corne, will lie flat to the ſtone, 
put him forwards toward the pole, and then he will 
ere himſelfe a little, ſticking at the other end vpon 
your Terrella, Semiterrella, or Magnet, put him more 
forward, and hewill be erected lefleacutely, and a- 
bout 34 degrees from the zquator , he will make a 
rightangle with the ax/s of the Magnet, and being 
brought and placed vpon the pole, ſtzndethvpright in 
one continued ax/s,with the ax75s of the Loadſtore, Tab. 
TIT. Fig.g. This variety of application to the 2agret, 
doth produce a certaine kind of motion Magretzcall, 
which may be called the motion of inclination, con- 
uerſion, or conformity of one Magneticall body vnto 
another; but the little direEtory-needledemonſtraterh 
this motion beſt, being caried about the Terre//a and 
Semiterrcila , as ſhall be demonſtrated in the XII. 
Chapter following. 
' Thaue ſpoken before ſomewhat as concerning the 
making flat of a fide of the LZoadſtore, paralell ro the 
axis, which is a Meridian line paralell thereto, where- 
by waight may be apprchended,Tab.7 7 1.Fig.q." 
Therefore hauing a Magnet ſrone firſt made flat at 
the ends, where the poles are, and after aſide made 
plaine and ſtraight, parale!! ro the ax/s fora Meridian, 
then you may forme the ſtone into what faſhion you 
pleaſe, 


Bodies and Motions. 33 


pleaſe, as into a foure-ſquare, into a figure of 5, 6, or 
8 equall angles or {ides, or into vnequall ſides,as hath 
bene thewed in the firſt Table in many types. 

Cut a part from a Magzet tone meridionally, and 
that end which was placed South when it was whole, 
being fenercd, will turne North, though naturally at 
firſt ic was the South point,as in Tab.7 7 A Fig.3. the 
poles a bin the little peeceare turned contrary to the 
poles 4 b in the greater Magnet. 


_—  —  ——  —— —_— 


CHAP. X. 


Of the Paralels. 


Me zz HeParalels be circles and parts equi- 
ZES$3-> | diſtant from the pole, and Parale!] to 
2% che zquator,and do poſlefle the whole 
10) J000R 4 ſpace berweene the zquator and the 

{2 NEI) pole, as Tab.l11.Fig.1o. thee circles 
—— rc prickcd out, as the zquator 1s,and 
are found by the 1zclinatory-needle, being caried at 
one angle abour the Terre!/z, and in all theſe places 
the ſmall wicrs,Tab.7 7.F7g.9. and dire&ory-ncedles, 
Tab.7 11.Fig.1to do apply their ax/s or line of length 
obliquely to the ax/s ot the body of the Magnet a b, or 
of the earth. 

Forto find out theſe oblique angles in encry Paralel, 
and what correſpondency they haue vnto them, there 
be diuerſe operations, diagramines, inſtruments,and 
calculations found out to demonſtrate , and to know 
whart angle of inclination will anſwer to enery Para- 


Jell: for in euery Paralell of the earth the /nclrnatory- 
F nceale 
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zeedle maketh a diuerſe angle of inclination to the 
axis, but one angle, and of one (ort, in one and the 
{fame elevation of the pole or Paralell, and by this 
meanes of rhe 1»cl/xatory-needle inaring , the latitude 
of the pole is knowne on doth ſ1de&of the xquinoCti- 
all, witnout any ſight ofthe Sunne and ſtarres , by the 
Aazneticall diſpoſition from the earth. 

Ifin forming of the Loadſtoxe, ſome Paralels be cut 
away,as it ſhould ſeeme in the Terre//a, by cutting and 
flattingthe end where the pole is, Tab./77.Fig.1l.yet 
in truth they remaine ſtill vpon the 1Zager, though 
the Meridian lines be changed from crooked lines to 
ſtraight lines, and this is to be obſerued, that alwayes 
the Paralelineere 34 degrees inthe perte&t Terre!la, 
Semiterrella, and round Meridian, or ſtraight Meri- 
dian, where the dirceCtory-ncedle aſpecterh, that edge, 
or angle,at right angles,vnto the ax/s,Tab.1 17. Fig.1l. 
and Tab. 17.F/g.2.a5s the moſt protuberantand mid- 
dle place betweenethe pole and the zquator,as in this 
Load-ſtone trancated and flatted at the pole. 

Inthe Paralcls of like diſtance from the pole, all 
Magneticall bodies do apply and conforme alike, and 
haue the like inclinations of their ax/s , that denorate 
like elJeuations ofthe pole, and do attract aad retaine 
with like forces and vertue,Tab./1 7.Fig.1l. 

Place two wiers vpon a Paralel! of the ſtone, as you 


would fay Eaſt and Weſt, and they willnot conioyne, 


or vnite together, Tav.771,F/g.1t. 
Rub theneedle of adyall Paralell-wiſe on the Load- 


fone, and it will hardly be excited and animated, vn- 


lefle the touching be neerer vnro the pole, 


CHAP. 
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CHAP. XI. 
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Of the Aorizon, 


Jo rom anlnoe Aequator , the Meridians, the Para- 

Z Sit {e/s,the Poles and Ax/s, are all naturally 
SA, in the Globe of the Earth, and in cue- 
ry Magncticall body , and not imagi- 
nary in the heauens, as Aſtronomers 
heretofore haue thought,not knowing 
in what body to find them naturally , Now it remat- 
neth to write of the Horizon, whichis a great circle 
that deuideth the Globe of the Earth into two hemi- 
ſpheres, or into two equall parts , like as the xquator 
doth deuide the AMagret into two prouinces, and 
though rhat the Horizon be of great vſe in MMagnets- 
call praQtiſes; yer I cannot afirme that the Horizon is 
naturally in the Earth, or any other Magreticall body, 
as the xquator is, onely eucry point and place vpon a- 
ny meridian and paraleli may be the center of the Ho- 
rizontall circle, which center is Magzeticall, and of 
many vſes in Iagneticall demonſtrations , both to 
know on what paralel! and elcuation of the pole, a- 
boue the Horizon the inclination and conformation 
of the /»cl/v4tory-rrale is ob{crued whereby we come 
to the knowledye ofthe angle that inclinatory maketh 
with the Horizon, in cuery paralell of the carth,and by 
a reſpondency that it hath withrhe ax7s of the eleua- 
rion of the pole we coine to know, as hath beene ſayd, 
the latitude of the pole in all places of the world,with- 


out the vſnall helpe of rhe celeſtiall bodies, having as 


F 2 certaine 
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certaine an helpe from the materials of the Globe of 
the Earth,and their vigor forthis concluſion, as from 
any other globe whatloever. 

This center ofthe Horizon alfa is the piace where- 
on the Pilot placerh his Compas , and compoſcth the 
lame lenelly and parallelly tothe circle of the Horizon, 
ſo that by the firme direCtion ofthe Lilly ofthe Com- 
pas to the North, he knoweth which way to ſteaxe his 
ſhip to the defired port. 

The Horizon therefore of vſc is a plaine and para- 
lell ſuperficiesvnto the horizontall circle itſelfe , and 
is to be deuided into 3 60 parts, from which lines are 
to be drawne to the center of this horizonrall circle, 
and may be called the lines of poſition, verticals, and 
Azimuth, whereof one of them is of principall note, 
and is called the Aignrticall meridian line , from 
whence the reſt are ro be numbred, and by which we 
arehelped to knowe the declination of the Marriners 
Compas from the true meridian of the world , which 
thing is commonly called che variation ofthe Com- 
pas. For alchough that naturally the directory and 
Maenttica/l needle, or Compas, ſhould place ir ſelfe 
vpon the true meridian , by tie diſponent vertue of 
the Mazneticall globe of the Earth, yet by reaſon of 
the neighbour-hood and approching of other emi- 
nent, forcible, and great Magneticall continents, this 
needie is turned awry from the ttue meridian. and va- 
rieth, and declineth to the one 1{;de or the oth: r, cer- 
taine parts and degrees to bereckoned vpon the hori- 
zontall circle. _ 

Whereas it is ſayd by ſome, that the horizontall 
circl:s make alwayes right an gies with the ax/s of the 
earth, this aſſertion cannor alwaycs be true , but this 

Circle 
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circle of the Horizon maketh alwayes a right angle 
with the meridian, whereon heJtandeth, 


[ 
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" CHAP.'x1L 


Of the two circles thatthe NC eedle ma- 
kethaboutthe Magner, 


\ 


DEER 


FO AS Auing explained before the nature of the 
h poles, tbe axzs, and the circles, and parts 
of the Magnet to be naturally inthe ſame, 


PN 
#4 
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: Pies - and inthe globe of the earth; Now it 
ow Fe followerh thar we demonſtrate howrhe 
Marneticall necdles and wiers,doc confotme them- 
ſelues to the meridian of the round Magret , whether 
irbea Terrella or Sermterrella, 

For this purpoſe it is very neceſlary,to have theſe 
formes truly rounded, t6be caricd artificially. vpon a 
foote, and fitted within the head of rhe.fame, in a cir- 
cular and hollow cauiric, tharmay receiue the ſtone, / 
{o thatthe two poles of the A7agne? do lye lenell witlf 
the Horizon, leaving a thin ringot the foore about 
the tonegvnderwhich there is a tHoulder, a quarter of 
an inch thicke, left of the abatement. of the height of 
the foote round about, to beare a round VErge OL 
limbe of paſt-boord, brafle, or.filacr, fora meridian 
or right horizontal! circle, as is vied to be done in the 
placing of all gloves in theirframe ortoote, whereon 
may be made diucrſe {1tuations of needl:s, and de- 
(criptions AMrgneticall, as-Tab.l1 11.Fig.n. 

In the firſt Fgure a be 42, is the round Iagret,a the 
F 3 North-. 
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+ North-pole, b the South-pole, aeb the axis, ce d the 
#quator, 4 k b anda1b the meridian circles, meeting 
at the poles, anda e,andb d the meridjan,or rightho- 
rizon, having the poles in it, f g and # betwe para- 
lels. The: Mzrgnet being thus adorned outwardly} as 
itis;ndowed inwardly, after place the needles, being 
before rouched , on the limbe outr againſt the poles 

«b, and they do aſpect rae ſame dire@ly, making one 
ſtraight line with the ax7s of the Magnet, then ſet nec- 
dles inthe verge againſt the zquator c 4, and they will 
carry themſelues in a, paxalell fyre to the axis of the 
ſtone and looke neither to the one pole nor the other: 
ſo that hereby you may gather that there is a ſemicir- 
cle betweene euery one of theſe 4 needles. Now to 
find out the quadrants of theſe ſemicircles , apply 
needles inthe limbeat mx oandp, which letters be a- 
bout 3 3.deg. 58./. 13.//. diſtant trom the xquator, 
on each ſide on him,and chey will de ſituated at right 
angles with the ax#s of the ſtone, where theſe ciglt 
needles haue eight quadrants betweene them that is 4 
ſemicircles, which make two whole circles, one on 
each ſide of the zquator : for the reaſon hereof I will 
gine you a conceit artthe latter end of this booke, And 
ifyou place needles in the middelt, betweene the x- 
quator and the poles, asing r / ?, they will behold 
the xquator , butwill reſpe& rhe ax7s obliquely, as in 
all other places and parts, cxcept in the-eight places 
before mentioned. 

The .better to vnderſtand this. forcfaid demonſtra- 
tion, L would wiſh you to haue in readineſle a little di- 
rectory-needle, with a foote flatand round, and a 
pinne1n the center of it, to carry the needle, as in the 
third rype of this I I T I. Table, Let mpenem ron 

 PÞ 
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be deuided into foure parts and quadrants, with lines 
croſſing each other at right angles in the center o, 
where the pin that carieth the needles, and atthe be- 
ginning of cuery quadrant ſet theſe figures, at the 
firſt 1, at the ſecond 2, the third 3, and the fourth 4, 
now in the limbe,free from allneedles, ſer downe this 
needlewith his footeat the xquator 4, and the needle 
will ſeate ir felfe paralell to the ax/s of the Magnet ab, 
then.turne the foote of the needle abour, that the dia- 
mirer of the figures 1, 3, may be directly vnder the 
needle, thus in this ſyte carry the foote and this dia- 
miter ofthe needle alwayes paralell ro the ax/s of the 
Magnet, and place it in 92; where it will point ouer the 
figure 2,the beginning of the ſecond quadrant hauing 
finiſhed one quadranc of circumuolucion about the * 
foore or epicicle,; then carry this foot with the needle 
with this diamiter paralell to the ax/s, as before, and 
place it againſt « the pole, and the needle will point to 
3 the figure ofthe foote : having finiſhed halfe the 


epicicle of his foote, then remoue the toote with the 


diamiter 1, 3, paralel|to the ax7s of the Xagzet, and 
reſt itat ointhe rimme, and the needle will-point at 4, 
hauing perambulated three quadrants, and then reſt 
him at the xquatorc, where he will pointto the figure 
of x, againe, having finiſhed a whole epicicle abour 
his foote, in this journey about halfte the Magnet : {o 


likewiſe if the needlebe tranſported beyond the xqua- 


tor to traueli by the orher pole b,to finiſh another epi- 
cicle, the point of che needle, that is of afhnity with 
rhis i1uriſdiction, will offer his {eruice , whercto, place 
the figure of x, to ſtand iuſt vnder himat the xquator 
c, which here likewiſe will be ſituated paralell to the 
exis of the Magret , and the foote being in this ſort 


xquidiſtant- 
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#quidiſtant-wiſe to the axis conueyed in thelimbe to 
p, thepole 6 to x, and laſtly to the zquator d, againe 
the needle in this. hemiſphericall part of the body of 
the Magret will deſcribe another epicicle about the 
foot that carieth him, ſothar it is moſt apparent that 
 theneedle in his circtiambulation about the Maznet, 
doth turne himſelfe twiſe about, and make two whole 
circles , or epicicles in this voyage, as hath bene de- 
monſtrated. E ES 

Whereas the needle in his progreſſe from 4 the x- 
quator to #2is but almoſt 34 degrees from the ſame,in 
which ſpace he maketh his frit quadrant, but the wa 
from m to the polea, is almoſt twiſe as large, in which 
'hemaketh another quadrant, it is neceſlary that this 
circumuolution of the needle from the zquator 4 to 
7 not 34 degrees , ſhould be much moreſudden and. 
ſwift, being in ſo little a ſpace of the quadrant 4 a, 
then that forming of. a quadrant by the needle vpon 
the epicicle of his foote when he paſleth from m2 to 
the pole 4, being a ſpace almoſt as large againe, and 
therefore the mouing of the needle in making the ſe- 
cond quadrant of his foote, ſhould be almoſt twiſe as 
{low as the finiſhing of the firſt quadrant, if like time 
be allotted to both their paſſages. Fthought good to 
ſet this needle and foote in the I TT. figure, vpon the 
limbe in the next Tab. Y. which will ſerue alſo for the 
demonſtration in the chapter following. 

Yetir may be noted to the contrary hereof,the caſe 
being altered, that if therewerea cutting away made 
of part of the paralels about the pole , and that the 
pole were made flat and plaine,as it hath bene ſhewed 
Tab.1 11.Fig.11.that gr the application of the nee- 
dle at right angles, to the ax, at the angle and edge 
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of the Magnet, being the moſt protuberant place,and 
the needle would deſcribe but one quadrantfrom the 
Xquator to this angle, and the other quadrant of the 
needles conuerſion,betweene this angle and thepole, 
would be on the flatted end;and then in this trunca- 
ted body, the motion from the xquatorto the angle, 
for the firſt quadrant would be very flow, and the mo- 
tion for the ſecond quadrant would proue far {wifter. 

Now for Mazzeticall attrattion and apprehenſion, 
it is to be obſerued,that at the poles the Zoadſfone doth 
attract and retaine Magneticall bodies perpendicular- 
ly and moſt ſtrongly, and at orher places moſt weakly 
and obliquely, and neerer ths pole more ſtrongly.Bur * 
' where the poles be flatted, as is fayd, and the applica- ' 
tion at rightangles, there the erection ofwaights is 
alrogether as ſtrong as at the poles, taking vpin para- 
lell-ſort vnto. the ax/s of the Load-ſtoze by two teeth, 
and atright angles by one tooth 

Laſtly, for the vic of the application of the 7nclina- 
zory-needle , I haueſerdownea ſecond figure, and in 
the margent haue delineated. out in pricked lines, 
what application the needle hath,and maketh in ceuery 
tenth degree of the quadrant,from the xquator to the 
pole in the limbewf the quadrantC 3, as likewiſe in 
the quadrant D A, there is ſet fofth how the ſmall wier. 
and ſhortereCterh it ſelte in.euery tenth degree in that 
quadrant, a thing hereafter more plainely demonſtra- 
ted by adiagramme in the XX X V I. chapter, by cal- 
culation, and by 1ing, but indeed the: mattey will be 


more naturally and truely demonſtrated in the chap- 
ter following. ot 
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CHAP. XIII. 


Of one circle the Needle maketh round 


about the Magnet, | 


ST Ven as in a ſemicircle iffights be ap- zue.z,prop.zo, 
plied to the diamiter, and a plim line 
faftened to one end of the diamiter, 
this ſemicircle will ſerue onely fortke 
vie of one quadrant, though ithaue 
— two quadrants contained in it, ſo this 
Chapter will abreuiate the motion of the ncedle in 
the former Chapter, as the quadrant doth the ſemj- 
circle that in the former Chapter deſcribed two cir- 
cles about the Magnet , and ſhewa way and deuice 
how the needle,being alwayes caried about the Xag- 
et , hall make bur one circomuolution about the 
circle of his foore, flthough before he made two cir- 
cles about it, and this demonſtration is of moſtnece(- 
fary vſe for to find outthe angles of the 1zcl/inatory- 
needle, with the axis of the Earth in eucry cleuation of 
the pole, and what they are from the Horizon, and 
knowing whatnumber of degrees they include'in any 
lace, the altitude of the pole inthe ſame place ſhall 
£ accordingly knowne. 
It is conuenient for the performing of this demon- 
ſtration, to hauea verge and limbe tor the ſayd Load- 
fone mounted vpon his carriage, as before, ſomewhat 
looſe, not fixed, that it may the more fitly be moued 


and turned about the Magnet, T would it were furni- 
G 2 ſhed 
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ſhed with two ſemicircles after this manner. 

In the Terrella or Semiterrella let the.poles be A for 
the North, and B for the South, and the xquator CD, 
part the ſemicircle AD B into two quadrants at D,then 
make other ſemicircles inthe verge without 4D 3 for 
the degrees and figures in each quadrant, as is vſed to 
be done in other quadrants, then deuide each qua- 
drant, and euery one of theſe into three other parts, 
then deuide theſe parts into ſmaller parts, and'if the 
circle be bigge inough , dguide theſe laſt into fiue 

parts , 
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parts a-peece, and thus haue you either quadrant de- 


uided into ninety parts, then ſetthe vſuall numbers of + 


tens-at euery tenth part to ninety, ending atD, as in 
this type, Tab.Y. Fig.r. | 

Then abouta quarter ofay inch abbuec in theverge, 
draw a line at 1, atrightanglesto CD, and from r as 
acenter deſcribe vpward a ſemicircle to touch that 
line F 16G, denide this ſemicircle into two parts and 
quadrants at H, ioyning 1 Htogether in one line , af- 
ter draw other ſemicircles within the ſemicircle F YG 
- for the degrees and other numbers, as you did in the 
former quadrants,then diuide each of theſe quadrants 
into 9o parts, beginning the diyiftens at F G,and en- 
ding at 90 in H,then ſet the figures at cuery tenth de- 
gree,as 15 vſed to be done. Laſtly,vpon this center x : 
place the Mzgnericall needle ypon his pin,Tab.17. Fig. 


20,thatis,the needle that is thicke and ſhorthauin gat - 


the one end an hole drilled , for to receiue a wier of 
braſſe or filuer,to counterpoyle the thicke head of the 
needle, and to reach vnto the farthieſt circle of the de- 
viſions of the two quadrants of this ſemicircle : this 


needle and ſemicircle would be couered with ſome - 


olaſle andflude, as dials vie to be coucred , for alittle 
aire and the breath of your mouth, when you looke 
neere to {ce what deuiſions the taile of the needle cut- 
teth, will moue the needle anddriue itaway, 

This limbe and verge thus furniſhed with theſe two 
ſemaicircles, and this needle being placed about the 
Terrella or Semiterrella,lo as it may very eaſily withour 
any great force be turned aboutzin this ſituation of the 
needle,as it is in the type, the needle ſeeth it ſelfe ar 
the zquator C, paralell co the axzs of the ſtone 4 B; we 
will call the inner ſemicircle ofthe limbe AD 3,thar is 
DE En "FB Next 
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next tothe Teyrella or Semiterrell/athe meridian circle 
of the altitude of the pole; the outward externall ſemi. 
circle F HG, we will terme the meridian Inclinatory 
ſemicircle, becauſe the needle Inclinatory doth ſhe 
in theſe quadrants cerrtaine parts and degrees, anſwe- 
rable to euery degree. of the eleuation of the pole, of 
the Terrella,or Semiterrella, declared inthe inner qua- 
drants of altitudes of the pole. © > 
For pra@iſe hereof, if it be deſired to know where 
the pole\is elevated ten degrees aboue the Horizon, 
what degrees the Inclinatory-needle will pointat in the 
Inclinatory meridian ſemicircle an{werable thereun- 
to, Here turne about the limbe and verge, vntill ren 
degrees of the ſemicircle of altitude be placed juſt 
with the pole A, the pole being elcuated ſo many de- 
grecsaboue the Horizon, then looke in the quadrant 
of the meridian query ſeryicircle, and his needle 
will point to 20 degrees,the very true parts, the 7zcl;- 
patory-needle being placed in his ring and meridian 
circle,hereafter to be deſcribed,will point at in trauel- 
ling where the pole is eleuated ten degrees , after this 
manner ſecke out what will be correſpondent where 
_ thelatirudeofthe pole ſhall be 20 or 30 degrees, and 
this needle will point out the correſpondent degrees 
of the angle of inclination in the meridian-inclinato 
ſemicircle,to theſe or any eleuatis that ſhalbe deſired, 
Therefore here you {ce how profitable,and of what 
great vie this demonſtration is,in helping toattaine to 
thereaſon & true knowledgevt the /»clinatory-needle, 
which placed in his ring,and caried about the-earth in 
the meridian', doth only ſhew his angle and inclina- 
tion to the ax/s,but this demonſtration direQeth from 
the ſtone it ſelfe whatwill be the number of degrees 


that 
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that the angle of the inclination maketh aboue the ho- 
rizon,and what degree of the eleuation of the pole wil 
be anſwerable thereto, and from hence Tables may be 
made and colleCted what degrees of the 7ncl/iniatory- 
needle wilbe anſwerable to cuery eleuation of the pole, 


— —— 
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on the diſtance and Orbe of the 


Magnets vertue. 
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ajHere is a certaine faculty in the 22g. 
7 N net,being round,or of any other forme 
YA 4/ thatis ſent out and diſperſed. from the 
RS] [Z2J; limits of his body,which be, and make 
SHS as itwereaſpheare ,and orbe of Xag- 

'—  meticall vigor and power,where within 
Mazneticall geedles and bodies being placed in any 
diſtance within the farthieſt limit and border of the 
ſane, do. conforme themſelues in that place of the 
orbe, according to a circumference of their ſemidia- 
miters,from the center otghe Terrella or Sextterrelli, 
to the center ofthe needle,which needle is alwayes in 
euery part of this circumference,conformed and fituq- 
ted As proporcionably as if this orbe of Magneticall 
VIgOT from the Loadſtope were a materiall Magnet, and 
the needle beholderh that pole with his point thar 
hath affinity with the ſame, and alſo makerh the ſame 

» angles with the ax#s of his circumterence,which other 
needles doin the ſame arches & places, whether they 
be in an orbe ſituated neerer the Terre/la or Semi- 
os 7 1 OLE ODELE i 097 Rag 
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terrellz,or further off, fo that the conformities of theſe 
Magneticall bodies are not ſo faſhioned as if the Load- 

ones and Adamants drew and attracted all Magnet;- 
call/bodies to be ſituated according to the meaſure of 
his owne ſmall ax7s. But in theſe orbes Magnericall- 
needles are moued, incited, diſpoſed,and conformed 
in all correſpondency, as if theſe orbes were materiall 
ſpheres. For the ſetting to view of this demonſtra- 
tion, 1t 15 convenient to hauea large limbe and verge 
about the Terrella & Semiterrella, as in this type, Tab. 
F 1. Fig.1. deſcribe the letters about the Terrell/a or Se- 
witerrella, AB the two poles , and CD the xquator, 
from the center E make three circles, or more, in the 
limbeor verge, atan indifferent diſtance one from the 
other, forthe diſtinQtion of theſe orbes, within the vi- 
gor of the Magnet, then art theſe orbes where they 
croſle the axis and zquator produced, place certaine 
Magneticall needles,which being placed yponthe axzs 
willpreſently all of them make one line withthe ſame, 
and ſuchas beſetar the ofbes of the xquator, will ſet- 
tle themſclues paralell to the ax/5,& at rightangles to 
the zquator. But theſe peraduenturerhus placed, do 
notdemonſtrate the orbes ſo wellas I would , which 
therefore I ſhall ſer downe needles in the middle pla- 
ces betweene theſe rwo diamiters,and all theſe will be- 
hold the center where the xquator-line croſleth their 
owne orbe, and be paralell one vnto the other , as you 
may ſec in this Table, Tab.Y 7. Fig.1. I haue ſer foure 
wiers F G H I vpon. the body ofthe Load/tore,and theſe 
do ere& themſelues in this outward ſuperficies of the 
ſtone in ſuch order thata line drawnetrom them,doth 
direQly behold the xquatorCD of the agree it ſelte. 


Alſo to demonkrate this demonſtration to your (9908 
H the 
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the better , I haue ſer downe in two orbes needles at 
KLMNo0Pqrar about 34 degrees from the zqua- 
tor, where theſe do in theſe orbes-ſeate themſelues at 
right angles tothe ax/s,and paralel| vnto the zquator, 
beholding one the other in the ſame orbe and pro- 
uffice in a right line, as if euery orbe were a ſollide 
Magnet. So likewiſe ſuchneedles as be placed in the 
middeſt of the quadrants in the orbes behold rhe #- 
quator of their proper orbe, as others placed aboue 
the xquator behold the pole of their orbe. ,---- 

Place a wier, aboutan inch in length, within thcir 
lengthin the orbe of a good LMagret, and they will 
s$kip vnto the Magnet, as though they were quicke, 
_ will vnite and adhere faſt vrito it, vntill they be ta- 
ken off. berfo DEAN rides 

The celerity of motions, atraQions, and confor- 
mities within the Magzetzcall orbe is according torhe 
goodneſſe of the Loadſtorre,the greatneſſe of his bulke,” 
 conueniency ofhis fignre,and{moorhneſſe,and in the 
ſhorrneſle of che diſtance in the aire, or.in water; yet 
further then in theſe the- Loadffore extendeth his ver-/ 
we by contrationand continuation in a long wier ſer 
vnto his pole, which wier will moue ancedle,*or: ad- - 
here to another wieratthe end ofhis length ; bur this 
1s done by augmentation of the Loadftones vigor, as 
ſhall be declared. ' b 

 Alchoughtharſuch ſubſtances, whichbe not Mee 
neticail beplaced berweene the needle and Load(fonc, 
yer they cannot hinder the orbe and proceeding ofthe 
Magneticall vigor, as ifa Loadſtone ſhould be incloſed 
in a boxe of wood, ſtone, tinne, filuer, orbraſle, yet 
the Loadſtone will extend his 211exeticall orbe, where- 
in many pretty and ingenious agnctreall pradtiſes 

may 
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may be wrought admirable to behold, as having the 
formes and protraQors of creeping things , beaſts, 
footmen, horſemen, and flies drawne in paſt-boord, 
hauing but a ſhort wier cloſely conueyed into them, 
and placed vpon a trencher , paper, or plate,ſhall be 
cauſed to moue, ſtirre, paſle on, and flicker, as though 
they werealiue, onely by mouing the pole ota good 
Magnet direQly vnder them. 

Ao it a Magnet be faſtened in the roofe, or ouer a 
doore, it will holdan iron waight in the aire, Tab. 7, 
Fig.2.that hath a thred faſtened to it to hold it ſhort 
thatit be not drawne cloſe for to be vnited vnto the 
Load-ſtone. 

Likewiſc ifa ſhort peece of iron, or cap, be held 
withinan inch of a ſtrong Magnet ſtone, Tab Y 1.Fi.3. 
it will take vp great voy Jn in this orbe, though not 
ſo much, as if it touched the ſtoneand pole: bur if the 
cap be held ouer the pole, it will hold a waight vp ra- 
ther then the pole, Tab.Y 7. Fig.6.l hold itncedlefleto 
demonſtrate 2a all the needles of dials, Magreticall 
inſtruments, the Marriners compas, and inclinatory- 
ring do all of them moue within the orbe ofthe Mag- 
neticall vigor of the carth, onely I will ſhew you a pre- 
ty practiſe or two for delight. Geta wier of foure or 
fiue inches in length, and thruſt it through a corke, 
then itbeing touched with the Loadſtoxe , placeirin a 
baſen of water, and it will moue and direct;it ſelte- 
North and South, by the vigorous'orbe ofthe earth, 
Tab.V 1. Fig.q.and 2ifo incltne-and conforme a con- 
aenienr angle with the Horizon and ax#s of the earth. 
This practiſe ts profitable far trauellers;, who, hauing 
ſowing needles touched, may pricke' them vpan any 


peece of wood and place thein in the water and it 4" 
H 2 ct 
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ſet out the North and South- inſteed of a compaſſe : 
bur if for pleaſure-ſake you rake another wier , chruſt 
tarough a round corke, and lethis vpper end be tou- 
ched at the contrary pole, and placed in the bafon of 
water, theſe two after ſome time will take knowledge 
ofeach other, and will begin to mouc. and ftirre , and 
draw neerer and neerer together, Tab.Y 7. Fig. 5. and 
comming neere, will moue the faſter, and ſuddenly 
ioyne together at the vpper ends ,. on thele wiers 
paper-tilters on horſ-backe might be faſtened, and they 
would runne their courſe together ypon corkes iti the - 
water,& Cc. 


OY 
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Of Applications, 


Haue demonſtrated in-the three for- 
mer Chapters the conformities and 
applications that Mazrnrtical! wiers 
| and needles haue vnto the meridian 
L 14 of the round Terre/la & Semirerrella, 
which may be appropriated vnto the 
great Magnetisall globe-of the carth it ſelfe. Now in 
this chapter weare to propound vnto your view cer- 
tame, praftiſes Mrencticall, and. applicarions vato 
long Magnets, and formes; that haue. rhe poles inthe 
ends, orin the middeſt-where theneedles do vary.and 
alter,as they ſhallbe applied vnto them ſeuerally, or 
betweene two of them thathauve thepoles'in theends, 
or elſe in the middeſt, which peraduenture may be'of 
lomevſe in failing or trauellingamongit fome. maun-: 
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tenous Mazneticall eminences on the earth. 

Take along Magnet that hath the poles inthe mid- 
deft, Tab. 11.Fig.1. as A B,andthe zquator CD,the 
needles,plactd in the middeſt,apply direaly vpon the 
ax1s,and at the ends,and at the other places obliquely. 
The ſecondi ſtone is a long Magnet, that hath his 
potes 4 Binthe ends, andthe zquator CD inthe mid- 
deſt,Tab.Y 71.Fig.2.here the needle againſt the zqua. 
tor ſtandethiar right angles vnto It, and paralell vato 
the'axis; butart the either end of the Loadſtone the nee- 
dles apply themſelues at right angles to the ax/s, and 
paralell ro the xquator, and in the intermiddle ſpaces 
the needles apply obliquely to the Magnet, 

Now I would haue you to prouide two long Load- 

ſtones, that haue the poles in the middeſt , like that 
Tab.V 11.Fi.t.and betore him place three Magneticall 
needles, two at the ends,and one againſt the middeſt, 
or pole, as in Jab 11 1.Fig.tvthe middleneedle will 
behold the pole, and he other wilLapply obliquely, 
as before in T. abler 1 1. Frg.1. now bring neere the ſe- 
cond Load/tore, that hath his poles in the widdeſt,and 

lace Bthe South-pole toward the needles that be- 
bold the South-pole B of the firſt ſtone, and theſe nee- 
dles will,betwecne theſe two South-poles,reſpeftnei- 
therpole of theſe two ſtones, but ſeate themſelues pa- 
yo to both ſtones, and make right angles with 
theſe two poles of one nature, as Tab / 11.Fig.t. 

Now take away one of theſe ſroftes, and after turne 
the North-pole 4, towards the needles that behold 
the South-pole B of the other ſtone, and chey will all 
of them ſituate themſclues equidxſtant-wiſe, and ar 
right an gles to the xquators,of both ſtones, as Table 
VII, Fig. 
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Moreouer, take other two Magrets that are long, 
with the poles in the ends, like that T! ab.V IT. Fig. 2. 
and [iy it before you,and place three needles before it, 
two at the end, & one in the midſt againſt the zqua- 
ror, which will apply paralel] to the ax7s of the ſtone, 
and thoſe two atthe ends will ſeate themſclues at ri ght 
angles to the 4x75, as before; then ſetthe other long 
Magnet that hath his poles in the ends with the North 
pole 4, againſt the North-pole A of the firit ſtone, 
Tab 111, Fig.z.andallthe three needles will apply 
themſelues in a ftraight line paralelito the ax/s,ſome- 
what like the order of the fir{t rype,yet contrariwile. 

Now take away this ſecond ſtone,with the poles in 
the ends,& turne it,and place the Southend B, againſt 
the North end A,as Tab Y 111. F1g.4.4nd then the 3 
needles will ſtand atright angles to rhe ax/s,and para- 
lell one vnto another,and to the xquator. A 

This is to be obſerued in theſe applications,that the 
neerer the ſecond Loadſtone is placed to the needles,in 
aſpect with the firſt Magret,the better will they ſhape 
out theſe figures of applications,& in the approching 
they will vary,by little and little,from their firſt ſitua- 
tion, vntill the vertue of the two Loadſtores be equall 
m their orbe. | | 

It may be imagined that rheſe applications, for the 
moſt part, ſhould be found naturally vpon the earth 
in trauelling ornauigating berweene two great llands 
or high Aagneticall continents, bur rhe firſt & fourth 
figure of this eighth Table cannot be found naturally 
in any place, Tab 171.Fig.1.and Fig.4e 

There is alſo much variety of variation in one nee- 
dle necre two Haxgncts,or a Magnet and Magneticall 
body,as place ancedle on a little foote vpon the Tey- 
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_— 


Bodies and «Motions, F7 


rellay Semiterrella,or Loadſtone,and it will dire it ſelfe 
rightly vpon the meridian of the ſtone, as hath bene 
proued before, Tab.7 17. Fig.9. butif you hold a little 
peece of iron toward the point of the needle, the point 
will lie from the iron, and defle& from his meridian 
alittle. Yet letthis pecce of iron touch the Load-ſtore 
and bevaited vnto it, and put it towards the needle a 
farre off, and the needle will turne from his meridian, 
and decline and vary towards it, the contrary is to be 
layd, if this iron be put towards the taile of the needle. 
Now take two long Magnets, that haue theirpoles 
inthe end, and place a needle before the #quator. of 
one of them, and it will apply paralell to the ax#/,then 
bring the other Loadſtone,and place the end where the 
poles againſt the zquator of the firſt Loadſtone, as T 4. 
F 111.Fig.z.and then theneedle will vary his poſition, 
and ſeate it felfe at right angles, to the axis of both 
AMaznets. | 
So alſo take two Loadſtonesand let one of them haue 
the poles in the middeſt,and the other in the ends,and 
you ſhall behold much artificiall variety of the appli- 
cation of one needle vnto then. Place a needlebetore 
the middeſt of the Load/tone, that hath his poles in the 
middeſt, and it will behold the pole: after lay downe 
the other Magret,that hath his poles 1n the ends, and 
ſet his xquator againſt the needle, and it will vary his 
poſition,and ſtand paralell ro the xquator of the for- 
mer Magnet, whoſe pole he beheld betore, as Tab/e 
VWIll Fig.6 : : 
Apply a ncedle tothe end of a Magnet that hath his 
oles in the middeſt, where itwill place irſelfe ob- 
ck vnto the ſtone , then place the zquator ofthe 


Loadſtone that hath the poles in the _ ab 1 X,Fig.l. 
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vnto the needle, and it will vary paralell to the ax/s he 
firft beheld , and atright angles ro'the ax#s of the ſe- 
cond ſtone. 

Setaneedleagainſt the end of the Load-ſtore , that 
hath his poles in the ends, and it will reſt it ſelfe ar 
right angles to the ax/s, then apply the ſecond Mag- 
net to the needle thathathhis poles in the middeſt, 
Tab.I X, Fig.2.andthe ſituation of the needle will be 
altered to £ paralell to the ax/s he beheld at right 
angles at firſt. 

Place at the corner of that ſtone thathath the pole 
B in the middeſt, a needle, and it will apply obliquely, 
then lay the end of the other Zoadſfone that hath the 
pole Ain the end, and theneedle will apply at right 
angles to the ax/s of both the ſtones, as itis Table 7 X. 
Fignre 3. 

Bur ſet aneedle afore the end ofthe ſtone that hath 
his pole B tn the middeſt, and ſetthe end of the other 
Maznet that hath in the end the pole B of the ſame 
denomination,as Tab.X. F:.1.and the needle will ap- 
ply, as is to be ſeene in the type in a ſtraight line to 
the laſt, and paralell to the axzs of the firſt. 

Alſo apply the zquartor of this ſecond ſtone, that 
hath the poles in the endes vnto the needle, placed as 
afore, vnto the firſt ſtone, Table X. Figare 2. and the 
needle will be paralell ro both axzs, let the needle 
ſtand againſt the corner of the firſt ſtone obliquely, 
and apply the end of the ſecond ſtone with the pole in 

it, Tab. X.Fig.3.and the needle will apply, as in the 


Tab. IX. Fig.3. 
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Of preſerutag the vertue of Magnets. 


FASF Auing treated of theparts of the Magne- 
b) IR? Ly ticall Dodies, of their motions, and ap- 
T7 1 \ plications, now we will ſpeake of his 0- 
SJ £- ther naturall vertues and properties. . 
” Some. haue thought it very conuenienc 
ro keepe the Loadſtores in filings of ſteele and iron, to 
preſcrue their vertuz and vigor,thinking that che Mag- 
net is fed, or, at leaſt very much refreſhed with them, 
becauſe they will cleaue fo faſt to the ſides neere the 
pole; Burt I do not allow this wayſo good to pre- 
{erue them, rather like the keeping of them in a bag, 
orcloute of woollin-cloth, cloſe trom the iniury of 
the heate and cold ofthe weather, or in a caſe or boxe 
fir for them.and itis very neceſlary to wipe them often 
from duſt and greaſe, and to haue a care that they do 
not ruſt, | 
Alſo it is very commodious and naturall for them 
that they be layde vp, and placed according to that 
naturall fituation thewhich they would affe& and re- 
ſpect, if they were caried in a place and faſhion free 
from renitency and reiftance in the aire or water; 
therefore they would be laide vp,or hung according- 
ly as their poles and pointes do particularly reſpe&,to 
the North and South; which will comfort them ex- 
cecedingly. 
Beſides, if the Loaaſtone be ſometimes poliſhed , it 
will ftrengihen and relecue the body of the Magnet 
| d9. very 
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very much. If a weake Magnet be rubbed at one of his 
poles with a ſtronger Zoadſtoxe, he will be bettered by 
it in his vigor and vertue, ifnotaugmented therein. 
Seta Magnet ofno force or ſtrength, that can eaſily 
beperceiued, vpon a Loadſtone of good ſtrength and 
vigor, eſpecially vpon his poles , and he will ſhew a 
vigor, as if he wereas ſtrong as the Loadſtore is,where- 
unto he is vnited , bur after thathe is taken away , he 
will be as weake as before, vnleſle it be often done. 
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Of contributing the vertue Magneticall 


tolron or Steele. 


[Og ZE NA He iron barres in windowes, bein 
Nl there placed Northand South, do re- 
[4] cciue a polar vertue, and MR fa- 
\Þ culry in time from the _— of the 
ay orbe of the Magnericall globe of the 
earth, and hauing marked them with 
notes to know which end was South, & which North 
inthe window, take them out and tye a thrid about 
the middeſt of them, that they may hang leuelly inthe 
aire, and the end with the South note will turne it ſelfe 
into the North, and the other note will behold the 
South, contrary to their place in the window ,, where 

they wers firſt animated Aagnetrcally, 

Likewiſe, if a long peece of iron be forged North 
and South,and laideby to coole in the ſame ſituation, 
he willbe animated and indewed with a polar vertue, 

and 
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and moue in the aire,being hung in athrid,or put in a 
boateon the water, and turne to the contrary pole to 
that from which he firſt receiued the Magneticall vie 
gour. 

Ita rod of iron,a wier,or direQory-needle,be ouer- 
heat in the fire, ſo that they haue loſt all Magneticall 
vigor to direC& them North or South, yer letthem be 
rouched with the Load/Fone at one end only , andthey 
will be excited witha diretory and polar vigour at 
both-ends, and the one end of the ſemidiamiter will 
be of the North, and the other ofthe South prouince 
and uature,and being placed according to Magneticall 
orders,will direct their points to the North & South, 
contrary to the polethat animated them with this ver- 
tue polar, 

Alfo take rods of iron,wiers, and Magneticall nee- 
dles, rhathaue neuer bin rouched with the Zoad-ſtone, 
and rub rhem vpon the poles, caps, or teeth of the 
Loadſtozear the ends,and they will be muchrefreſhed, 
vigorated, and animated with the polar and direQory 
vertue at both ends, both of the North and Souch- 
poles, as though they hadanew life of quickneſſe in- 
fuſed into them, and theſe ſhall refreſh other needles 
that ſhall be rouched with them, and apprehend and 
draw them away like captiues, and will notletthem 
looſe from them, vnleſle by force you ſeuer them. 

The beſt way to touch, incite,and giue the polar di- 
rectory and Magneticall _ and faculty vnto nee- 
dles & Marriners compaſles, is to rub them from the 
middeſt of the needle. where the xquator of their ax-s 
is vnto their points vpon the pole,cap,or tooth of the 
Loadſbone, drawing themthus from their middle tothe 
ends, vpon the cap, pole, or paralell neere the fame, 

Vvnto 
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vnto the ax#s,oratright angles to ir,the after draw the 
other end vpon the other pole, cap, or tooth, diuerſe 
times,as afore, and theſe needles, wiers, and plates for 
compaſſes,ſhall be perfealy touched and vigorated.' 
In long Loadſtones that haue the poles in the ends,if 
a wier be drawne paralell to the ax/s , from the poles 
end to the zquator, it will be incited with that pole. 
It is doubted whether the touch and polar vertue 
wil be giuen as wel from a paralell ſome diſtancefrom 
the pole, as from the pole it ſelfe,it is plaine,that from 
thoſe paralels and parts,neereadioyning to the pole, 
the greateſt vigour of politie Magneticall doth pro- 
ceed, yetin paralels,neercr the xquator,it will be giuE 
likewiſc, & the vertue directory will be very ſufficient. 
If you touch the needle amongſt the paralels, it is 
the beſt way to rub the needles alongſt the meridians 
towards the pole, rather then to rub the croſle the 
meridians, in a paralell manner,yet this way will giue 
the-polar and Magneticall vertue alſo. | 

Some haue thought it better to touch compaſſes, 
and Magreticall needles, rather on the Load/fore then 
vpon their caps, thinking that the vigor and faculry 
HMagneticall will continue longelt thar is giuen from 
the bare Magnet ſtone, the truth is to be obſerued in 
time, Yet the cap and tooth giueth and imparteth a 
ſtronger vigour to the needles then the bare ſtone 
doth, becauſe the vertue of the Loadſtore is increaſed 
as much by the armor and cap as if his bulke ſimply 
were tripled, 

Needles and wiers of ſteele, heated to an heighr,and 
reduced backe to a blewiſh colour, will receiue a 
ſtronger touch , and retaine it ten rimes longer then 
iron will, howſocyer he be hardned , yer iroa is beſt 

| for 
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for caps placed neertthe ſtone. 

That end of the needle, whether directory or incli- 
natory, which is to be touched, ought to be ſomewhat 
lighter then the other , eſpecially for the North, and 
moſt vigorous touch end of the ſtone , becauſe that 
the touching will fivay downea little, and the needle 
hath two motions, one of dire&ion,the other of incli- 
nation, and then the needles and compaſſes will play 
more leuell and zxquidiſtant to the horizon for the 
fayd vſes. 

When any CMrgreticallneedle or wier is touched 
from the North-pole, or tooth of the Adamant, that 
end of the needle will reſpe& the North-pole of the 
Magnet, but being ſeuered out ofthe orbe of the Ada- 

mant, it will be directed into the South by the Mag- 
zeticall vertue of the earth, 

But if a round globe or ring of iron be touched with 
the North-pole of rhe one, the place touched will 
haue the vertue of the South-pole, & rhe North-pole 
will be inthe oppoſitpart,and being ſeuered from the 
Magnet, it will not turne to the contrary part, as it 
falleth our in long Magneticall needles & compaſſes, 
45 before, 

Ifaring of iron be touched,the correſpondent pole 
will be in the oppoſite part, bur if this ring be cutaſun- 
der,and madea ſtraight wier, then both ends will haue 
the vigor of onepole onely. 

| Excite a dire&ory needleat both ends from one 
pole, and they will both be of one nature, and looke 
what point was laſt touched, and that will turne, as if 
he onely were rouched, and dire more ſurely, with 
lefſe wauering too and fro, then the other touchings 


will. ſpoken of before. 
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Let a long pcece of clay newly burnt, coole North 
and South, and it will recciue power Magzreticall from 
the earth. 

Set two Loaaftones with their poles of one denomi- 
nation, at the ends of a peece of clay whileſt it coo- 
leth, and both-cnds will be of one nature. 

Ifa long wier be touched in the middeſt by the 
Load(fone, and paſſed through a corke , and ſet for to 
ſwim in the warer, it will wauer vp and downe vncer- 
tainely,as though it were not touched: but if it chance 
ro reſt it ſelfe towards the pole, in time it will be in- 
dewed with his vertue. 

Set a peece of iron vpon a Loadſtone, as you did a 
weake Magnet intheend of the former chapter, and it 
wil haue a great force, but take it away from the ſtone, 
and almoſtall the vigor will be departed. 


— 


. 
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Of augmenting the vertue of the 
Magnet. 


Here is a meanes found out whereby 
9 || the Load-ſtones that will take and lift vp 
| a very ſmall waight., may by being ar- 
$I med witha corlelet and teeth, be en- 


Tl abled to take vp more ounces with his 
= armor, thenhe could,being naked and 
ynarmed, lift vp ſcruples and graines. 
The firſt way is by faſhioning caps of iron or ſteele 
tO either pole, as hath bene deſcribed, Tab.7.in the ſe- 
wo cond 
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cond Chapter,whereby the Magnet will lift vp a great 
weight of Iron at one end perpendicularly to the axs, 
and after, if you turne the other end tothe weight, it 
will by his force lift vp the ſame weight alſo, if the 
ſtone be good and of equall ſubſtance and faſhion. 

This way orarming is moſt vſuall , for thoſe Zoad- 
ſtones that be of along ouall forme where at the poles 
there is fitted and placed two concaue peeces of 
ſteele,which are faſtned and held cloſe to the ſame by 
three or foure long narrow plates of filuer or braſſe, 
not vnlike to that order which is vied in tipping of 
cuppes with {1luer, that be of Oſtridge-egges,Indian- 
Nuts, Mace-wood , and Stone, which from the bot- 
rometo the verges and edging,hanefiluer plates for to 
hold the edging and bottome together: ſometrimme 
their Zoad-ſtoxes all oucr with filuer,and guild both the 
ſiluer and thearmour, ioyning altogether with pretty 
toynts, as in a caſeto open and ſhur. 

There is another way of capping and arming of 
Load-ſtones when they haue a fide parallell to the axzs, 
made ſtraight, plaine, and flat, and the pole rounded 
or flatted in theend, ſuch as are the Semzteryella, or 
halfe ouall forme. Tab. 7. Fig. 2.4. and of manyan- 
gles,as in the types of thefirſt Table, all theſe formes 
may haue their armour on the ends, where the 
poles are of ſuch breadrh, as ſhall be comely, but the 
larger they are,thebetteritis, and from theſe cappes 
tro haue two ſquare formes of Steele or Iron, like vnto 
recth, a little deſcending lower then the botrome of 
theſtone,of bignſle and length, as the bulke of the 
Magnet ſhall permit, theſe teeth becauſe that they do 
deſcend at right angles from the poles, will iointly 
cake vp great weights,Tab,X1.F1,12.13. parrally to the 
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axis of the Magnet,and yet at one of the teeth Tab.X 7. 
Fig.11. Will litt vp as much as any cap doth direaly, 
and in one axzs from the pole , the weights for this 
forme, qught to haue the heads of their weightes,like 
an headleſfs croſle, as is defcribed,Tab.71 Fig.2.344- 
Heere obſerue what weight one of theſe teeth will ele- 
uatein the aire, for both teeth ioynely lifting and hol- 
ding one weight together, will rake vp from the 
ground foure times as much in weight. There be fome 
Magnets that will take vp with twotecth, fixe times as 
much as one tooth ſhall, and one 1 hane ſeene that 
will take vp tweluc times as much with both teeth, as 
hee will do with one tooth, theſe teeth are to be faſte- 
ned to the ſtone, with plates of fiJuer or braſle, by the 
$kilfull workeman. | 

Such Magnets as be made plaine at both ends , ha- 
uing the ax/s in the middeſt of the ſtone, Tab. 7. Fig. 
5.6.12. may haue their armour with teeth on both 
{fides, two teeth on the one ſide and two on the 
other, theſe will take and lift vp with like ſtrength on 
both ſides. - 

More-ouer, thevertne of the Load-/foue may be fur- 
ther augmented, by increafing the number of teeth 
and ſhaping them ſo, as that they may take hold with 
foure or five teeth, as Tub.7.Fiz, 7.and Tab. XI 1.Fir. 
I1. where the poles being in the ends ofthe Rone,and 
have had two teeth deſcending on either fide,now the 
ſides be turned, and theſe are alſo turned, in forme of 
aGreekeP| |, andthe ſtonchath his force multiplied 
and is made to take vp with foure teeth, hauing two 
tecth deſcending from eitherend where the poles are, 
which two teeth, are of one nature, and the other 
two of another, 
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The other. faſhion for to take vp with fiue teeth , as 
it were a hand with fiue fingers, muſt haue the pole in 
the midſt of the ſtone, which being made, the bot- 
tome muſt haue his cap, for this part, to hauethree 
tecth, like a S/anozan T [| |, as Ta X 17.Fi.12.and the * 
other cap from the top muſt deſcend with two teeth 
like a GreekeP{[ |,as in the type. 

There is a way to cap the Zoadſtore , fo that it ſhall 
take vp with eight teeth, viing toureatone time, and 
foure at another, the fone would have rwo broad 
ſides where the poles are, and the teeth-would bee in 
forme like a Roware X. or $.:. Anarewes croſle the cen- 
ter hercof would be placed on the pole, and the teeth 
artificially faſtned, | 

If there bee two Load-ſtones that bee capped with 
their teeth deſcending fromeirher end of like Diame- 
tcrand length, then place theſe teeth together that be 
of a contrary nature, Tab.71 7, Fig. 12.and Tab. X 17. 
Fig.1o, and they will vnite and adheare together, and 
if they continue thus ſome rime,the weaker will life vp 
a better weight. 
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Of the decay and decreaſing of the 
Magnets vertue, 
#9 He vigour of the Lead-ſtone is much di- 


MJ miniched by the euill keeping of it, as 
Wot when it is laid in the open aire againſt 
Fa 


'the heat of the Sun, and ſubieCted to 


SK[cold., and all change of weather , or 
K 3 laid 
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axis of the Magnet,and yet at one of the teeth Tab.X 7. 
Fig.1I, Will lift vp as muchas any cap doth direQly, 
and in one axzs from the pole, the weights for this 
forme, qQught to haue the heads of their weightes,like 
an hezaleſſs croſle, as is deſcribed,Tab.11 Fig.2.3.4- 
Heere obſerue what weight one of theſe teeth will ele- 
vate in the aire, for both teeth ioyntly lifting and hol- 
ding, one weight together, will rake vp from the 
ground foure times as much in weight. There be ſome 
Magnets that will rake vp with twotecth, fixe times as 
much as one tooth ſhall, and one } hane ſeene that 
will take vp tweluc times as much with both teeth, as 
hee will do with one tooth, theſe teeth are to be faſte- 
ned to the ſtone, with plates of filuer or brafle, by the 
$kilfull workeman. 

Such Magnets as be made plaine at both ends , ha- 
uing the ax7/s in the middeſt of the ſtone, Tab. 7. Fiz. 
5.6.12. may haue their armour with teeth on both 
{ides., two teeth on the one fide and two on the 
other, theſe will take and lift vp with like ſtrength on 
both ſides. - 

More-ouer, thevertne of the Zoad-ffope may be fur- 
ther augmented, by increaſing the number of teeth 
and ſhaping them ſo, as that they may take hold with 
foure or five teeth, as Tub.7.Fiz, 7.and Tab. XI 1.Fie. 
I 1. where the poles being in the ends ofthe fone,and 
have had two teeth deſcending on either fide,now the 
ſides be turned, and theſe are alfo turned, in forme of 
a GreekeP| |, andtheſtonehath his force multiplied 
and is made to take vp with foure teeth , hauing two 
teeth deſcending from either end where the poles are, 
which two. teeth; are of one nature, and the other 
two of another, 
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The other. faſhion for to take vp with fiue reeth , as 
it were a hand with fiue fingers, muſt hane the pole in 
the midſt of the ſtone, which being made, the bot- 
tome mult haue his cap, for this part, to hauethree 
teeth, like 2 S/an0onzan T [| 1, aST@X17.Fi.12.and the ' 
other cap from the top muſt deſcend with two teeth 
like a Greeke P{ |,as in the type. 

There is a way to cap the Zoadſfone , fo that it ſhall 
take vp with eight teeth, vſing fourcat onetime; and 
foure at another, the ſtone would haue two broad 
ſides where the poles are, and thetecth-would bee in 
forme like a Romare X. or $.. Anarewes croſſe the cen- 
ter hereof would be placed on the pole, and the teeth 
artificially faſtned, | 

If there bee two Load-ſtones that bee capped with 
their reeth deſcending fromeirher end of like Diame- 
tcrand length, then place theſe teeth rogether that be 
of a contrary nature, Tab.71 1, F/g.12.and Tas. X 17. 
Fig.1o, and they will vnite and adheare together, and 
if they continue thus ſome time, the weaker will lift vp 
a better weight. 
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Of the decay and decreaſing of the 


WE onets vertue, 


SIZE y9 He vigour of the Lead-ſtoxe is much di- 
[| I&S 4 miniſhed by the euill keeping of it, as 
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whenitis laid in the open aire againſt 
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> 'the heat of the Sun, and ſubiected to 
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laid vp, as ſomedo, in a boxe with ruſty fylings of 
ſteele and yron, ina placencerea pan of char cole to 
keepe it warme in Winter. 
; There is nothing that hurteth the Zoad-ſfoxe more 
* then the fire doth, for if the Load-ſtore be burnt in the 
fire it will leeſe all his Magzctical vertue and ſtrength, 
the which may be a little reſtored by qa” | a good 
Magnet,and how weakeſo eucr he be, he willbe a con- 
uenient Magreticall medium , to carry the extent of 
the Magneticall vigour to a farther orbe. 

Aqua fortis will eate the Load-ſtone , and burne and 
mortefie him, as he doth eate into Iron. 

The Magreticall Needle being touched and exci- 
red by the Load-ſtoxe will not purſue and point out the 
vaines of ſuch Iron as be very ſtony and full of drofle, 
as not worthy the labour to be digged , becauſe they 
haue little Magreticall matter and Iron in them,and if 
that part of the Myne of Iron be beateand ſtamped 
into powder, the Magyzet will take vp very little of this 
duſt, declaring the Myne to be nought, vnleſſe the 
Mynebe hear. 

Crocus Martis wilnotbeattracted by the Load-ſtone, 
becauſe his Magneticall vigour is cleane defaced and 
cuaporated by the fire. | 

If a Magneticall Needle,lately touched and inuigo- 
rated by the Magnet, bee heated red hot in the fire, he 
will leeſe all his potency polare,and direCtiue faculty, 

It isallo conucient to vnderſtand, that hauing tou- 
ched and animated a Needle Magzetrea!ty,it contrary 
to this excited,the Needle berubbed from the point to 
the middeſt vpon the pole of a Hagret, cap,vr tooth; 
fo any long peece of Iron,or Steele elle, as knife dag- 
ger, or {word, which before would haue attracted and 
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lifted vp Magnetzcally,omer Irons of ſome weightby 
being thus rubbed backe againe from the point ro the 
middeſt,haue that vertue taken away , which they re* 
ceiued before from the Load-ſtone, and are as void of 
all vertue attraCtiue, as they werebefore they touched 
the Magnet , {o that they neither will adhere or lift vp 
the leaſt weight,which was nothing to that they would 
haue done being excited. 

It rwo Magreticall bodies be ioyned together at 
their poles, theſe two poles that touch-togerher, haiic 
the nature of the zquator, andwillnot then excite a 
Needle or two, thus touching. 

An Adamant doth looſe much of his ſtrength, if 
hee bee diminiſhed, and haue any part of his body ta- 
ken from him,eſpecially it his figure was good betore. 

Some haue thought that certame formes of the 
Magnet, which may be allowed for conuenient figures 
do leſſen the Megreticall vigour , chiefly in their at- 
traction , as a ſphericall or plaine ſuperficies in the 

oles, of globes, and of ſquare and angulous figures, 
bs theſefull and obruſe ſuperficies and flat formes at 
the poles doartra& beſt with their cappes,and lift vp 
mot, as hath, bene declared in the eighteene chapter 
before, for this vigour proceedeth from the ſubſtance 
of the Adamant, better then in long and picked 
formes ,whichhaue very little ſubſtance left about the 
poles, yet this aſſertion is partly true in ſuch like 
formes of Iron , for in this mettle the.long faſhion is 
beſt. | | 
A round plate of Iron to the pole, cap, or tooth of 
the Magnet, diſperſethand diminiſherh the direct ex- 
rent of his vigour, like-wiſe a long plate, or ſquare 
peece of Iron or Steele, Tab. 11, F/2.9.17.applicd to 
the-. 
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the two teeth of the Load-tone , doth deforme the fi- 
gure of the body and depraue his vertue. 


""QHAP: XX;- 


Of the Commutation of the vertue Polar. 


I 


} He Polar vertuc is ſaid to be changed, 
it when as the North-pole is made the 
SZ} South-pole, and the South-pole alte- 

o ( I red into the nature of the North-pole 

ER in Magzeticall bodies; this _ is ef- 
— ttc, in a weake Mgt, by placing 
him along time by a Magnet that isſtronger, vnnatu- 
rally, which is done by adioyning the two North- 
poles, or the two South-poles of the two Load-ſtones 
together along time, where the ſtrong Magnet, will 
by his neighbour-hood take away that contrary nature 
of pollity that was in the weake Zoad-ftone, and will 
make, and infuſe into him thar polar vertue, which 
doth naturally vnite vnto the pole of the ſtrong Ada- 
mant, making that pointand pole tobe South which 
was North. 

This thing is not onely experienced in two ſeuerall 
Magnets lodging together in one chamber and boxe, 
bur alſo if you ſhall agglutinate and cement diuers 
Magaets of diuers ſtrengths together, they will all of 
them be conioyned and vnited together,as if it were 
one {tone and body, and may bee made and faſhioned 
into a conuenient figure, and will be endued with one 
vigour Magneticall of one prouince , though ſepara- 
ted they were of diuers polities and iuriſdictions. 

Magneticall 
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Magneticall needles and long formes of iron, as 
kniues, daggers, wiers, and ſuch like, if at one time 
they be touched and excited with the North-pole, and 
made of his nature in all operations Mazneticall, then 
anothertime let theſe North points be touched, as is 
vſed to bedone with the pn! ane of the Loadſone, 
* this end now hath loſt his formernature, and is made *' 

of affinitieand allegeance vato the South-pole, and 
after if you thall beſtow vpon him,by touching him a- 
gaineat the other pole, the vertue of the North-pole 
againe, and then he will march vnder his banner, and 
looke by which pole he is laſt couched and relicued,he 
will remaine at his ſernice alwayes after and beare his 
badge. Pur clay of a long forme inthe fire, after let 
him coole North and South, and itwill receiue a.po- 
lar vertue: afterburne ir againein the fire, and letthac 
end which cooled firſt North now coole South, and 
it will be commutated into the nature of the South, 
and the other North. Furthermore if a ſtrong Load- 
fone be held ſomewhatneere ſuch compaſſes and nee» 
dles.as haue bene excited and touched with the vers - 
tuc direQory from thenorth by the 2Lagrer, alrhough 
they be in their boxes, yerthe other end of the Loads 
ſtone will alter their ſituation, and the Lilly of the 
Compaſſes will be cleane turned, that that part and 
Lilly that ſhould alwaies curne North, will either ſtand 
South, or elſe moue vp and downe vnperfe&ly,and 
weakly, hauing his firſt polar vertue changed for ano- 
ther, or clſe taken-away. : 
This concluſion maketh many affraideto let two 
Magnets come too necre together,leſt the one ſhould 
xob the other, but this will notbe efteed preſently in 


the Loadſtones themſelues , thoughthatir be proued 
L ſoone 
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ſoone to come to paſſe in the Magneticall bodies of 
ſtcele and iron. 

Ifa direory-needle be excited at both ends from 
one pole, it will hauethe vertue of that pole ar both 
ends, but if both ends be rubbed backe from the 
points to the middeſt, on the ſame pole, both ends 
will haue the nature of the contrary pole, and if one 
end bepaſſed from the point to the middeſt, that end 
will haue the nature of the contrary pole, and the 0- 
ther end will keepe his nature ſtill. 
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CHAP. XXI. 


: Of the diſcord-of the two Points of | 
+... the Adamant, 


EPR. His Propoſition is demonſrated by 
| IV), F two Magnets ſwimming-'in their 
SS! LEN} boates, ina baſon of water,as Tab.X 7. 
, N 2 Fig. 5. 6. for if by force, their two 
Z>77-e>5| North-poles or South-poles be placed 
rs ah * together, they will abhotre the-bne 
the other, and part aſunderby ſpeedy flight 
It a ſmaller peece and partbee taken awiy from a 
greater Magnet, of whoſe body and bulk he was a part, 
animated, as it were, living and endued with one and 
the ſelfe-lame life and vigour with the whole Magnet, 
like achild,thatliyzeth'and is nouriſhed in his mothers 
wombe, as a part of thebody of the mother,yetbeing - 
ſenered and taken ont of the greater Loadſftone ,, doth 
ecomea compleat Zoadſtone of it ſelfe, as a perfe&t 
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new borne creature,withall che vigour and lineaments 
of his owne,belonging to a perfe& Magreticall body, 
notwithſtanding ſuch is the nature of thislittle,and 
this greater Magnet , that theirloue and agreement, in 
their vertues and points, isnot ſuchas it was in their 
vnion in one body, but their kind aſpe&.all one way is 
altered to bee atdiſcord, andif youſet South-pole to 
South-pole, and North-pole to North-pole,you ſhall 

L 2 force 
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force them to tarry other-waies , like as if they were 

foes at diſcord they will ſ\wimme away and flie aſundet 

very ſpeedily , not enduring ſo to conſort together as 
7 did at Sftwhen they wereboth one body, 

When two Adamants ſhall conſort,andkeepeto- 
gether, at their contrary poles, at the approching of 
athird Magnet they will be ſeparated and flic aſunder 
Tab.X 1,Fig.rbecaufe that the pole of their Adamant, 
that is offered vnto them, is of the nature of the pole * 
of one of the two Loadſtones, which the ſtone of rhat 
denomination perceiuing, flyeth away from-the com- 
pany of the other, becauſe two South-poles and two 
. Nerth-poles,in diuers Magzets,be at diſcord and war 

together, and cannot abide to dwell as neighbours to- 
gether , but each of them, placed outof the others 
Ortbe; will bothaſpe& the North, with their North« 
poles, and the South with their South-poles, and thus 
two needles excited as Tab. X 7. Fig. 2. will each of 

them,out of the others Orbe, haue reſpe& to their 
propper pole, bur if the needles bee within the Orbe 
one of the other as Tab, X 7. Fig. 7. then they will 
moueand adhere together at their contrary poles, 
bur if a:third Needle be brought neere vnto them as 
Tab. X I. Fig.8.then one of Kol Needles that did 
adhere, that had his pole of the ſame nature, with the 
pole ofthe needle that doth approach,doth caſt aboue 
for to offer his other end of the contrary-quality vnto 
it, and thus the firſt rwo Needles will afpe@t this third 
with their points of one denomination. 

| Bur this diſcord is not found bertweene the Ada- 
mant, and the Maegreticall Needles that bee excited 
and animated from one of his poles,for as long as the 


Needles beg within the. view and orbe of the Ada. 
| mans 
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mants Magreticall orbe, ſo long they will behold and 
aſpe&him with a certajne dutifull conformity, appli- 
cation and reſpeCt vnto his ax#s; as it hath-beene de- 
monſtrated in Globous 8& Angulons Magnets, but being 
ſeucred out of the Adamantine Orbe ofthe Load/tone, 
then they wilbflie, as from afoe, from thar pole from 
whence they receiued their hfe and vigour, Magnets- 
call, and by the vertue of the earth conforme them- 
telues to the contrary pole. . 

* Contrariwiſe,take a large: Globe or Ring of Iron, 
and touch them with the North-pole of the ftone,and. 
the animated place will haue the vertue of the South- 
pole, and adhere to the North-pole of the 2ſagnet, 
and being ſeuercd will keepe the ſame ſituation in the 
water, contrary toall Needles thatturne the touched 
part to the contrary pole, as afore, 

Set two ſhort and ſlender wyars vpon the pole of a 
Magntt, Tab. X 1. Fig. 3. and they will adhere.at the 
lower end vnto the ſame ,; but whereas they ſhould e- 
rect their other ends perpendiculerly., thoſe ends of 
the wyers will decline 2 great diſtance aſunder;valeſſe 
by force they be vnited and ioyned together. 

Contrariwiſe it will fall our if. theſe two ſhort wy- 
ers bee faſtened:to two ſeuerall thirds with wyer , and 
hanged ouer the pole , then neither of theirends will 
behold the pole, but for the hatred that the one bea- 
reth. to the other,they beare off aſunder in a great di- 
tance, defiring rather that their vpper ends,fartheſt 
from the, Loadſtone ſhould vnite,then that they ſhould 
doe it. Ty 
Hold a knife to the Needle of a Dyall thatis tou- 
ched Magnetically,, and the one point of the Needle 
willcometo it and tollow it, and if that the knife bee 
nt Cr ES 7 IR a oftered 
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Offered to the other end of the Needle it will lie away 
from the knife,ſo one end of any wyer,though vntou- 
ched, will attra& the Needle at one of the ends, and 
driuethe other end away, Hereof more hath bene 
written in the ſixth Chapter. Some thinke that this 
quality of the poles,thus to flic off the one from the 
other, that it is no enmity, burproceedeth from a dif- 
ponent vertue, to cauſe theſe Magneticall bodies to 
moue and turne away, to the end that they may better 


frame and diſpoſe themſelues to a conuenient and 
naturall vnition. 


_— 


ke —— 


<_—— 


CHAP. XXII. 


ll. 


_______ 


_ 


* Of Magneticall Union. 


Agzttrcall-union is when one 2Mignes 
ticall body naturally ES 4t 
ſelfe ro ynite vnto any other Magnett- 

{call body,by conuenientangles 8& po+= 

 {1tions, that is, the South-pole of the 

TYS—=2 one Magnet will apply and vnite vnto 

the North-pole of the other, as may be ſeetie in Load- 

ſtones, carried in their boates vpon the water, and in 

Magneticall Needles and Wyers of Steele and Iron. 

If two Magnets, or two Needles do vniteat conue- 

_ nient points,a third Magnet orDiretory Needle will 
firſt ſepaxate one of thenv til} :hee; turne his contrary 

part, at the which hee will vnite with the third as 

Tab X 7; Fies tv. oo fo: x 

-.. There is a ſtrong vnion, of body ro body,und a 

weak,the ſtrong conjunCtion is threetnanner of waies. 

EET The 
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The firſt is commonly obſerued to bee at the Poles, 
where one body Magrneticall is conioynedand vnited 
vnto the other in a right line,vpon the ax7s atthe pole, 
Tab.X1. Fig.1o. "= | 

The ſecond ſtrong vnion falleth out whenthe ſuper- 
ficics where the pole is placed is made plaine,whereat 
'the edges, Hagneticall bodies adhere art right angles 
vnto the axis,as Tab.l 11.F:g.1t.and Ta 1 L.Fi.2,but 
more plainely,. this ſtrong vnion appeareth when as 
the Adamant ſhall be.capped with tworeerhar either 
pole, deſcending at right angles vnto the ax/3;forhere 
a tooth will lift vp as.much perpendiculerly at: right 
—__ totheax/s, as it willatthe pole in a right line, 
Table X 1.Figure 10.11... FOE PRALYLOW TS 
- The third ſtrong vnioh; andftrongeſt, is whenat a 
Meridian in the:Loaaſtoxe,there-is a-luperficies niade 
flat and plaine, paralell vnto theaxzs, where'thecoi- 
tion according to the conforniity in the xquator ,*'in- 
clining neither to one pole, norto the other, is moſt 
ſtrong, for whereas wyers/ and-weights,at thepole, 
hang'and adhere vnto ir, but by:one end onely, heere 
they will adherealongft their axs, leaping more vio- 
lently to adhere with their whole ſide and vaite, then 
they will from-their endes vato.the poles, as Tab, 7 77, 
Fig.q. therefore the Adamantbeing armed artificially 
with two tecth, at right angles vnto the axzs, will in 
this paralel:conformity varorhe axis, apprehend and 
liftvp weights heauter by many times, then the caps at 
the poles will,Tab.X.1.Fig...12, becauſe rhefe' receiue 
their vigour from the forces fentout of. both Prouin- 
ces of the Magnet. . 42901 

The weaker vnition of Magyetica/l bodies together 
is jo the other parts of, the Meridians, where the con- 


formity 


89 ATreatiſeof Magneticall 

formity and: applications of their bodies is oblique 
tothe axis, though that neere the pole,the oblique co- 
ition is ſtronger then it is by the xquator, Notwiſtan- 
ding , there is an oblique coition , as ſtrong as the 
ſtrongeſt vnion, and will take vp as great weights, as 
the paralell vnition to the ax/s doth, and-this 1s, as tt 
were, /a-paralell coition alſo betweene the teeth and 
the head of the weight, yerobliqueto theax/s of the 
body of the Magnet, as Tab.X 1. Fig. 13. hauing his 
ſupplies of ſtrength-from all the Magneticall body of 
theſtone. - = ft 

'Vnition alſo, is either naturall, halfe violent, or elfe 

depraued; thenaturall coition is when the vnion and 
conioyning of Magneticall bodies is by the contrary 
parts, asin Adamamts, by the poles North to South, 
and in needles by head andtaile, as Tab. XI. Fe. 7. 
Tab, XI 1.Fig. 5.6.9. 10 two wyers ſwimming on their 
corkes inthe water, being rouched by contrary poles, 
will march and haſten to ſalute one theother, like two 
lovers, Tab.7 1. Fig.5. Likewiſein Adamants thatbe 
armed with two teeth, irfalleth our that they will em- 
brace the one the other, onely with the teeth and parts 
that be of contrary prouinces, and -not with thoſe of 
likenaturcand prouince. Tab. 717. Fig.12.Tab, X1T, 
Figure 10. 

. -The halfe violent coition, when as a ſmall Load- 
flone, which hath bene taken our of the ſide of a grea- 
ter, is placed in his former ſeate againe, where there is 
madca perfe& vnion-againe in one entire whole; ſo in 
the two ſhort wyers that ſticke vpon the pole, being 
heerevnited, but atrhe other ends flic off aſunder,yet 
being pur together by force, will adhere and haue an 
ynion and coniuncion alongſt their ſides and Meri, 

dian 
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dian, as well as in the other way of vnition. Table X 7, 
Figure. 3. | 

Now that ynition,which Magneticall needles tou- 
ched and excited at the pole of the Adamant haue, 
may bee thought to bee halte violent and ſome-what 
ſtrange, Tab.111.Fig.1.6.7.Tab.1TIT. Fig.1. becauſe 
that heere there is an affinity of two Magreticall bo- 
dies of the ſame nature and denomination,and not of 
the contrary, that it ſeemeth that the Magnertzcall na- 
ture, betweenethe Adamantand the Iron, is both ve- 
ry different from all other Magzeticall bodies and 
ſome-what imperiall; for it is notto be ſeene either in 
Magnets onerowards the other,though they be of the. 
fame rocke and peece, or in any wyers of yron or 
ſteele of one towards the other, or in the earth it ſelfe, 
with thoſe that ſhe, doth Magretzically animate, that 
that pole whichis excited, or animated with a pole of 
the ſame nature, ſhould reſpe& and conforme it ſelfe, 
being artificially, withour renitency, carried vnto a 
pole of the ſame nature and denomination, from 
whence he recciued his firſt vigour. 

Heretherefore, no doubt, the Adamant is Maſcu- 
{inevnto his beloued theIron and Steele, and theſe 
are Femenine, as more apt to obey,reſpe&t,and follow 
the Maſculine, ſfubie& to be attracted by him, whoſe 
preſence quickeneth , reuiueth, and animateth them 
jn all kind of vigor and commuration, 

Thirdly, when yron is vntouched , and vnexcited, 
the coition is theweaker , butwhen a ſinall peece of 
Tron ſhall be in a boate,with materials of other ladin 
tobevnited to a Magret in his veſſell, heere the coiti- 
on is depraued and weake, becauſe the Magnet affe- 
Qerh and draweth his owne baloued beſt, when ſheis 
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notladen or mixed with materials that be of different 


nature not Magneticall, and for this cauſethe Ada- 
mant will take vp a greater weight,all of Tron or ſteele; 
then when a great weight of other ſubance, is faſhio- 
ncd to a ſmall weight of iron or ſteele. 

The greatneſle of the bulke of the Adamant hel- 
peth vnition, ſo doth the length of the axis,and vertue 
diſponent to ſet the Magrerzicall bodies in conenient 
ſituation. 

Beſides, there is avertueattra&iue, beſides the dif. 
ponent vertue, and a dire&ine and inclinatory facul 
inthe Adamants, that bring XMagrcticall bodies ro 
vnition and apprehenſion,the two Fl retaine thei in 
vnion and coniun&ion, proceeding eſpecially from 
the goodnefſe of the ſtone, the latter rwo helpethe 
diſponent vertue,and are to be found in all Loadſfones, 
be. intheearth itſelfe. | 
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CHAP. XXIIIL. 

Of attradion Magneticall, 
DI Agneticall artraQtion is a naturall inci. 
ll tation and diſpoſition conforming 
Ito contiguity and vnion of one Mag- 
Al n-tica!! ody vnto another, andno vt 
olent haling of the weaker to the 


——— onger, bcing an appetite of vnity 
proceeding from both bodies that are ſeparated , as 


two Magnets floating jn theirboates donoratfirſtrun | 


rogether, as it were, from center to center of the bulke 


vpona violent diſpoſition or artraction, bur the diſpo- | 
- - M2 nent} 
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nent vertue firſt workerh , then the allicient and Ada- 
mantiue vertue in. them, both for vnitien , doth ſhew 
his vigor to.ioyne them by conuenient termes the one 
body-vnto the other,Tab.X 1.Fig. 5.6; 

Alſo the Adamant doth more ſtrongly attratt iron, 
hauing a more Maſculine nature toattracther, and in- 
abletyher;beſtowing vpon the iron, that hazoucherh, 
a greatquantity of his {trengeh without any lofie vnro 
himſelfe, ſo that ſhee hath power to attract other iron 
ſtrongly, which before the excitation.trom the 24ag- 
xe ſhe could nordoe, .and therefore excited formes 
of i:zo6n-2nd ſteele, arequicklerattracted,thonTuch as 
are nottouched, becauſe they hauetnore Marreticall 
vigour inthem, _ .;. SITE 5 O2E1h | 

Such Magyets as bearmed with'iron, atraQ+more 
ſtrongly thetxthe bare ſtones doe; becauſe rharhtreby 
their vigour is increaſed, being motoſttong;'arid ex- 
tenderh itſelfe further, as if along iron wee bee con- 
joyhecd to the pole, or tooth of a Hae , aid to the 
end of this, lay to another, and at the end. of thata 
third, and fo forward,the Adamanewill hold them all, 
or moſt of the, aceording to his vigourand'ſtrength, 
Tab.X 17. Fig.r. allrouching one the other, and clea- 
uing together, as linked ina chaine, . _ ] 

Place a wyet ſome-what ſhort vpon a Load-ſtone 
neerethe pole,or further off,and hold an ironjapi12eg-' 
zeticall body towards it, and the wyer willtather bee 
attracted away by this weaker body, and leaue this 
ſtrong Magnet, Tab. 1. Fig. 6. and beforetheyron 
touch it,it willdecline and bend towards the yron that 
approcherh , ſo will needles direQory defle& awry, 
being placed vpon the Mazret,from their conformit 
to any vatouched wyer, and be attracted by them,and 
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this proueth, that the eminent parts of the earthbeing 
Magneticall, may attract the Compaſle to vary from 
the true Meridian of the earth. 

The naturall attration of Maenetical! bodics, i; 
that the North-pole do attra&t the South-pole , and 
the South-pole the. North, although berweene the 
Adamant and the iron thereis that ſociability,rbat the 
North-poles loue one and the ſame pole. 
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Of the ſtrong apprehenſion of Magnets. 


TT #1) He apprehenſion of Magnetzcall bo- 
LS WS EN dies 1s a ſtrong 'vnion., Seauing and 
WV Cl ſticking of them together , that they 
Wi will hardly be ſeuecred, being ſtrongly 
Tetained by the vertue andfone Aatap- 
— tical, as though they weretied, -l1- 
ed, and ſoudred together, this coniunttion and ag- 
glutination is performed by certaine conuenient fe. - 
tions, whereof Thaueſpoken.inthe X X I I. chapter of 
ynion; according hereunto if two Xazmets be fiyim- 
ming in their boates vponthe warer, within the orbe 
and vigor Magneticall one of the other, they will moue 
to contoyne and be grappled together like rwo ſhips, 
and if one of the veſlets be halled, the other will fol- 
low, Tab.X 1.Fie.5.6. 
A ſtrong Magnet will hold buta very ſmall 24agzer 
at the poles, qa, the North-pole applicd to the 
South-pole, for to lift the ſmall Magret in the aire, 


but offer a wier of polliſhed iron or ſtcele , that is a 
wh Ts 4 good 
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good deale heauier then the fragment of the Magnet 


was,aud the Loadſtone will lift this vp from the ground 
and retaine it firmely, Tab.X 1 T1. Fig'5. 


If Magnets be of one mine, the biggeſt will lift vp 
and hold the greater waight, for this purpoſe the lon- 
ger forme from pole to pole is beſt, and bulke being 
compared with bulke, this forme will take vp the grea- 
ter waight, becauſe his diamiter is longeſt. 

Take a long peecce of iron or ſteele, as aknife, or 
dagger, or ſword, that is finely poliſhed, and touch 
and excite them Magnetically,and theſe ſhall take vpa 

reater waight of iron then the Adamant it ſelfe, ſo ic 
6 very good and little ſhall, that gaue them their vi- 
gor Magzeticall to lift vp, and retaine firmely, Table 
XIT, Fig. 2. 

I haue aLoad(fore that will vigorate a ſword to take 
vp and hold a pound waight. Likewiſe Magneticall 
needles and excited wiers will ſtrongly retaine and 
adhere one ynto the orher at their conuenient poles, 
hale onethe other, and lifrthem vp,and retaine them 
- firmely , for ſuch AMagneticall formes of iron and 
ſtcele as be touched and animated cMagnetically, are 
ſooner apprehended, held faſt, and lift vp.in the ayre 
then thoſe that be vntouched and vnexcited,, becauſe 
that when the Magrericall vigour is infuſed, diſperſed 
and ſpread through all the parts of the tron-waights, 
or of ſteele, theſe formes are {ooner vnited and faſter 
tied, as it were, With ſtrong ligaments and cords,both 
vnto the Load-ſtoxe, or one vnto.the other, Tab, X1 7, 
Fig.3. therefore if ſand or other matter that is nor 
Magneticall be faſtened and bound vnto aſmal peece 
of iron, or this ſmal! peece of iron be faſtned to a 
paire of ſcales, that haue firings to the ſcales, though 
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iron be the waights of the ſcales : yer the Magnet will 
lift vp and hold a greater waight F 4 1s all.continued 
iron,then he will do of theſe mixture and intermiſſion 
of Magnetica/l medium,of diuerſe and different ſub- 
ſtances, not Mazneticall, 
Ifa Magnet be faſtencd to the pole of another Load- 
ſtone by his conuenient vpper pole then a greater 
waight then before will be apprehended by the Load- 
ſtone and taken vp, becaule that the Toad-ſtoxes vertue 
is increaſed and augmented by the addition and ad- 
, oyning ofthe other Magnet, Ta.X 11.Fi.6.9.Euenſo, 
for the ſame caulc, ifa wedge ofiron be placed on the 
vpper pole of a Zoad-ſtore, the other pole that is down- 
ward will take vp a greater waight, Tab. 117. Fig. 2; 

It there be a thin plate officele or iron held or faſte- 
ned vntothenether pole of the Adamant, berweene 
the Loadſtone and the waight, then the Magnet will lift 
double, and ſometimes decuple, or ten times as much 
againe; from this pratiſebegun and grew the arming 
and capping of Adamants with ſteele and iron , aſter 
diverſe manners, Tzb.7 7. and as hath bene declared in 
X V I II. Chapter, Of the augmenting the vertue of the 
Load-ſtone;by this arming of the Loadſtones with ſteele 
and iron in connenient places, their vertue and po- 
rency is greatly. multiplied, both to vnire, attract, 
apprchend , and lift vp greater waights, and alſo to 
moue; turne, and conforme Magz?ticall needles atar 
off, and the needles by hauing a ſtrong vigour infuſed 
into them dire& and retaine themſelues more firmely 
in their conformitie and dire&tion Magretzeall.. 

Ifa plate or cap of iron be held to any paralell be- 
rweene the xquator and the pole, crofling in any me- 
ridian; there will be an apprehenſion and retention of 

iron 
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iron, wiers, and waights, much heauicr then the bare 
vnarmed ſtone wil hold without this cap,Ta.X 71.F.7, 

Where the ſuperficies of the XMagzer about the 
pole is flatted and madeplaine,hauing armour applied 
to it, and a tooth deſcending from the point at right 
angles to the 4x5, herethis tooth will take vp and lift 
as much as the cap at the pole will, 7zb.X 7. F/g:10.11. 

Thoſe Adamants that be capped to take, apprehend 
and liftvp atthe pole onely , it there be three ofthem 
readily prouided,put the ſecond to the nether pole of 
the firſt, and he will retaine him firmely , taen adde, 
the third to thenerher pole of the ſecond and the firſt, 
by vertue infuſed into the ſecond, and thethird, will 
ſtrongly hold them both in the aire, Tab. X 171. Frg.g. 
all of them being armed and communicating their vi- 
gors together firmely to vnite, 

Soa dagger or {word excited, will lift vp one waight 
atthe end of another, and if the vpper that touched the 
{word or Load-ſtone,be held an inch off, yer by the ver- 
tue that is extended within the orbe Magneticall, the 
waights will cleaue together ſtill. 

Ser a ſhort and ſmall wier at rhepole of a Magnet, 
and it will be ere&ed, ſet another on this, and it alſo 
will be caried vpright, fet on the third , and all three 
will beapprehended and borne vp,T#b.X L.Fir7. 

Alſo ſet a ſhort wier on the pole, and another on a 
meridian, not farre off the pole, or {et them vpon two 
ſcuera]l meridians, vpona ſtrong 1agrer,then lay an- 
other ſhort wier on their heads, & they will hold and 
earry it, and this alſo will carry another wier vpon his 
backe, Tab. X 17.Fig.8. 

There be certaine formes of X7agnets, as the Sem:- 
zerrella , infaſhion ofan halfe boule, the long ouall 
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made plaine at the bottome, the long ſquare forme s, 
deſcribed, Tab.17. alltheſe may be armed and capped 
with two teeth, at right or oblique angles to the axis, 
which being thus prepared , will apprehend great 
waights, and retaine them moſt firmely in the aire, 
Tab. X 1.12.13. | 

It two Magrets,armed with two teeth apeece, be ſer 
before vs, the one being ſtrong, theother weake,or 
much lefle, whoſe ax/s or diamiter betwcene the tcerh 
is equall of like length, then ſer the teeth of theſe ro- 
gether thatcome from contrary poles and parts, and 
the ſtronger will apprehend and lift vp the weaker,and 
the weaker being vnited and incorporated with the 
ſtronger, by the vertue that he receiueth fr the ſtron- 
ger, willliftvp from the ground,and retaine the ſtron- 
gerand greater very firmely,although he be much he- 
ujcr then the waight, the ſmall ſtone doth ordinarily 
lift vp, Tab.11 1.Fig.12. Tab.X I1.Fig.to. 

Let a Magn-t be armed with two tcerh deſcending, 
ard two aſcending as Tah1.Fig.5.c9 6.the vpperteeth 
will cleaue faſt to a great waight of.jron, and hold by 
the ſame firmely, apply a waight to tha nether two 
teeth, andall will beretained and held together moſt 
firmely by paralell vertue of tlc meridians from the 
axis. 
Such Menets as be armed to one ſuperficies,with 
foure or fiue teeth,or more,Tab.X [.F:g. 11.12.muſ 
needs apprehend more and greater waights , retaine 
and lift them vp moſt eaſily. 

A peece of ſteele well tempered, being excited, will 
lift vpa greater waight then the like forme and bulke 
of iron will, alſo this tempered metrall in a kinde of 


forme might be capped likea Magnet. | 
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It hath bene proued that the apprehenſion is better 
betweene the bare ſtone and iron, as alſo the armed 
Adamant, with the armed Adamant, is moſt ſtrongly 
retained, and farre more firmely then the retention of 
one Loadſtone is with another {mall and bare ſtone. 

Now itis to be obſerued that ſteele, by reaſon of 
his drineſſe,retaineth his vigor Magrericall,beſtowed 
vpon him, better then the iron. doth that is ſofter, 
which entertainethche vertue Magzeticall ſooner,and 
retaineth it the leſſe time where his ſubſtance is lefle 
extenſible and glutinous ; ſo ſteele being very often 
excocted and euaporated in the fire, becometh very 
brittle,and will not receiuethe Magreticall vigour,yert 
being reduced from that hardneſle, and eafily rempe- 
red, nottobe ouerhard, will retaine the vigour Maz- 
wt icall better then iron. | 

Thoſe Adamants arethe beſt which are bare-and na- 
ked withour their furniture and armor to take vp their 
owne _— , Or more, at one of their pvinrs and 
poles, and retaine the ſame firmely. Such Adamants 
will cleaue vnto a peece of iron by their meridian, and 
hang vnro it, and will-retaine a great iron waight alſo 
adhering to the meridian paralell to the Avis. 


———_ 
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Of Magneticall direthon from the earth; 


J/FFitherto T haue diſcourſed of the Xagner, 
£ q þ9 20d other Magpericall bodies,parts, mo« 
tions, applications, vertues and. effects, 

& as they hauc.one vnto the other, which 
: hauc 


Bodies and + Motions, O1 


haue bene of that qualitie, that they might be almoſt 
_ allofthem experienced and obſerued at home and in 
our houſes, handling the Zead-ſtones as little earthes 
and globes, and turning them about with our hands, 
to ſee,obſerue,and vnderſtand all the qualities,vertues 
and effects of the ſame whatſocuer, comparing theſe 
Magnets,as diuerſe earths and Magneticall globes to- 
| ar with the motions, compaſhons , and conclu- 
10ns,proceeding from apreſent,perticular,and vnna- 
eurall cauſe and potency in the ſtone before our eyes. 

And hauing before partly diſcouered rhe motions 
that Magzets haue with the earth, being taken out of 
the ſame, and bred, and animated therein, asalſo the 
motions of ſuch irons as haue bene excoed our of 
the mines, and ſuch like veines, or rather bones of the 
Earth, that haue bene alſo endued and excited with 
the direQory and Magreticall vigour from the Earth, 
both at their firſt forging and forming, as alſo by their 
placing vpan che ground whileſt they coole , and be- 
cometra&able with our hands, and thcir poſition in 
houſes, windowes and other places. 

Alfo I hane ſhewed how this vertue direCtorie, po- 
lar, vigour, and politie is to be giuen to compaſſes for 
the ſea, & to direftory-needles, that dire& our moue- 
able dials into the meridian line, and to the /»clinato- 
ry-needle, or any fother needle or Mathemacticall in- 
ſtrament whatſoeuer. 

Now I am to declare how ſuch demonſtrations as 
haue bene learned at home out of the Teyrel/l/a and Se- 
miterrella mazneticall may be pur in practiſe and vic 
by ſuch as aile to farre countries by ſea, or trauell by 
land , for their great benefit, both to teach them how 


tro dire& their courſe, and to tell them in what place 
N 2 and 
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and climate they are in, which thing they may per- 
forme and learne very perfe&ly, hauing the direQory 
in their compaſſes , and the 1nc/inatory-needle in the 
meridian ring artificially made about them. 

In comparing the two Magreticall bodies of iron, 
and the Magret with the earth, the great and mother- 
Magnet of all Magneticall bodies, we ſhallſec and be- 
hold, thatnot onely in the Load-ſtoxe the Terrel/a and 
Semiterrella , but principally in the great Terra and 
Magneticall globe of the Earth, there is naturally 
found the two poles,the North and South, the xqua- 
tor, the meridians, paralels, axis, and horizon, where- 
upon all the motions and concluſions that haue bene 
made vpon the meridians of the ſfayd formes in the 
Magnet are proportionably and agreeably ro befound 
in the Magneticall globe of the earth, in paſſing about 
her meridjans,for all Magnerticall motions are peitor- 
med vponthe meridians principally,as hath bene ſaid. 
Therefore place any Magneticall body as is vied to be 
done, free from all obſtacles,Tab.X .F7g.5.6.that may 
hinder their motion and conformity, and they will be 
ſituated conformably vnto the meridian ofthe earth, 
becauſe that the carth hath primarily, naturally, & fr6 
her firſt creation, all Aſagreticall faculty, vigour, ver- 
tue, power, and potency in her ſelfe. 

And firſt if a Magnet whoſe poles are knowne by 
the Art before taught, be placed ina boate,or boule of 
wood, and put into a great baſon or boule. of water, it 
will conforme, dire&, and ſeate it ſelfe North and 
South, according to the ſame poſition and meridian 
that paſſeth dire&ly vnto the poles of the earth ; Like- 
wiſe take a Magzeticall needle that hath bene excited 
with the Adamant, ſuch as be in moueable dyals, or 


elſe 
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elſe take the Marriners compaſle, and place them in 
quiet ſ{1tuation, and they will be dire&ed by the diſpo- 
nent vertue*and AMagreticall vigour of the earth to- 
wards the North,and Southpoles vpon the true meri- 
dian circle and line, it there be no obſtacle. 
Alldire&ion is obferned by Magnetical bodies,efpe- 
cially by the direory-needle and compaſſe vpon one 
certaine horizon, whoſe center is in a meridian cut b 
ſome of the paralels, and on this center the needle and 
compaſle is ſuppoſed to be placed, being truly peaſed 
and compoſed, that they may play, turne too and fro, 
and reſt leuel] and paralellvnto thehorizon, fitly pla- 
ced vpon a pin of braſſeor ſiluer, and be well touched 
- and excited, tro the-end they may be dire&ed more 
certainely towards the poles vponthe meridian;7 ab, 
YX1LF!T.13. : pies 15957 

All Magneticall needles would be touched with a 
good vigorous and bigge Lozd-ſtone, that being cap- 
ped litterh vp ar leaſt halte a pound weight of iron, to 
the end it may carry the flie and card of the compaſle 
more ſtrongly to his true dire&ion and (ituation all 
needles and compaſſes thatareto be animated and ex- 
cited with that part of the Magnet that ſeateth it ſelfe 
North, ſwimming in a diſh vpon the water, by the dif. 
ponent power ofthe earth, andbeing freed from out 
of the orbe and vertue of other Magreticall bodies, 
theſe are turned and dire&ed by the vigor of the earth 
into the South vpon the meridian line. 

Euen ſo a rod of iron thar ſtath bene placed North 
and South in a window a long time, whereby he hath 
receiued a true touch of polar vertue from the Earth, 
being within the orbe of his vigour, and being remo- 
ned ffom this poſition, which would be noted with 

N 3 chalke, 


- 
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chalke, and-hanging leuellyin a ſtring in theaire, wil 
moue his North part,and ſeare it in the South quietly. 

Therefore all Magreticall bodies, whether it be the 
Magnet that is taken our of the Earth, or a part ofa 
Magnet taken out from this ſtone, that was cut umme- 
diatly out of the earth, or any iron or ſtcele that is ex- 
cited , either from the earth, from an Adamant , or 
from another excited needle, iron, or knite , or long 
forme of burnt clay , all theſe whatſoeuer receiuing 
their direQtiue and polar faculty from another Aag- 
zeticall body, being ſetar liberty artificially in rhe aire 
or water, to moue and turne,willfeatc and be direted 
to the contrary pole they were firſt reuiued by. 

Euery partfrom the zquator to the pole doth giue 
a polar and Magvetzcall vertuevnto diverſe formes of 
iron and ſtcele to moue vnto.a contrary poſition , by 
thedirectiue faculty ofthe earth. 

This faculty direiueis as ſtrong vpon the-qua- 
tor as el{ewhere, though it donotbeſtow itto others, 
being fortified from-both proninces on either fidc,and 
when the needle and compaſle ſhall be in the equator 
of the earth, becauſe their libration and leueinefle is 
all one with the horizon : therefore here the diteftion 
is conformable and ſtrong : but in other places, and 
neere the pole eſpecially, the levelling ofthe needles 
is more violent, becauſe they would incline and make 
an angle with the ax/s, and therefore the direction 
here is thought by ſome to be very weake : yet in this 
placenecrethe pole in the Terrel/a and Sexzterrella, 
the little needle on his foote beareth himieltke moſt 
ſtrongly and ſtiffely, that being with a finger turned 
awry, it will turne againe to his direftion very vio- 
lently, though inclining to the ſtone, and reſt is ſelfe 

very 
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very ſpeedily, without many turnings to and fro, ſo 
that neere the pole the direCion is very ſtrong, neither 
by levelling hindred. 

Alwayes and in all places the Lilly ofthe compaſſe 
or croſle of the direQory-needle ſtandeth and is ſea- 
ted into the North, both in- this North fide, and on 
the other South {ide ofthe xquinoctiall line or circle 
of the earth, Tab. 1 77,Fig.g. Tab.X 11. Fig.13.contra- 
ry to the fyte of the needle neere the Terrel/z or Sem;- 
ferrella, becauſe they are touched: and excited at that 
point of the Zoad-ſtone that in his boate reſteth South, 
and being ſctat liberty from the Zazdſtore by the carth 
is turned North, as the point touched at the Nortch- 
pole ofthe Adamant is turned Sourh, neirher needeth 
there here any-connerſion of the compaſles in ſtiling 
and going from one prouince of the xquator to the 0+ 
ther, as the needlszdoth rowards the Magret being 
maſculine, and the needles of iron or ſteele feminine, 
bur the needlesto the-earth areperfe&t Magreticall 
bodies, and do keepe their correipoadency with the 
earth, as if they were Mzgnet-ſtones , or diameters of 
little earthes : therefore the needles and compaſles 
paſſing from one ſide of the xquator to the other,in a. 
meridian and great circle, proceedeth on till in a 
rightline vnifor:;nely, onely the points of the needles 
and compaſſes do take their turnes tobe predominant 
in their direction in their owne prouinces , eſpecially 
if their level would ſuffer the vertue 1nclinatory to pre- 
uaile,which things moſt apparant by the 1zc/znatory- 
zeeadle in his ring, that being on this {ide of the zqua- 
tor erecteth his lilly. aboue the horizon towards the 
pole,but on the further South {ide of the xquator dip- 


peth his Lilly vader the horizon , and ſuffereth the 
A TEIT. n point 
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point to reſpect his owne pole with conuecnient an- 
ples to the ax/s. Bur this thing cannot be done by the 
compaſle and directory-needle,which lye alwaies pa- 
ralelto the horizon, but onely is demonſtrable by the 
ſtone in the 4 and 5 tables betore. q 

This were a fit place, to ſpeake of the order of ma- 
king Sea-Compaſles, the inſtruments for Magneticall 
dire&ion, the making whereof is very well knowne 
vnto Arrificers, yet I could wiſh, that they were more 
artificially made then they are, though the price were 
{ome-what more, with ſome additions, which wee do 
partly touch in the Chapter following, and wiſh alſo 
that the points were 48. in vſe, that euery point might 
be halte an hower. 

All dire&ion is performed vpon the true Meridian 
reſpecting dire&ly with the Needle the poles of the 
earth, as the Needle doth in the good and polliſhed 
Load-ſtone and Terrella, vnleſle it be weakened,depra- 


ued, and forced to decline from the true Meridian of 
the earth, by the cauſes of variation. 


' CHAP. XXVI. 


Of the variation of the Compaſſe from 
the true Meridian, 


KERN He body of the Mazneticall Globe of 
g Ty] che Earth , is the author and cauſe of 
Q 1 &N- all direCtion, and true motion to the 
> North and South vpon the Meridian, 
MF-2>9 the which would alwaies be certaine- 


= 


ly pointed out by the direory-needle 
and 


| 


| 
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and Compaſſe, if the ſubſtance of the globe of the 
earth were in all parts and places alike, and equally 
Magnetical,as in lomeround Loadſtonesneither would 
there be any varia" & declination of the compaſle 
and Needleat all,from the true Meridian of the earth, 
no more thenthere is ofthe Needle, vpon a firme pol- 


liſhed and round Load-ſtore, 


oO Bur 
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But becauſe the Glohe of the earth is knowne vnto 
vs, to bee very vn-eferi'and vn-equally mixed , with 
many materials, differing from Magneticall {ubſtance, 
hauing great and ffony Mountaines , large Vallies, 
deepe Seas, long and high Continents and fore-Jands, 
ſome with mighry ſcattered rockes of Zoadſtone, of 
Iron-Mines, and other Megneticall matter , and ſome 
without, as alſo the entrailes, and interiour ſubſtance, 
barke or ſcarfe of the earth,conſiſting of a great quan- 
tity of ſubſtancenor Magnetreall, whereupon it com- 
meth-topaſſe , that when the Magnetzcel! faculty of 
the earth ſhall dire& theſe Magnericall inſtruments of 
the Needle and Compaſle, they arenot compoſed or 
ſer direQly vpon the true Meridian that paſleth right 
on to the poles of the earth , butaredrawne and for- 
ccd awry towards ſome vigorous and Magnetical! 
eminency of the earth, whereby rhe Meridian which 
the Needle and Compaſle maketh doth.decline and 
vary from the true Meridian of the earth , certaine 
he & degrees in the Horizontal circle, which is cal- 

cd rhe variation of the Compaſle; the Meridian that 
this declinatis of the compaſle & needle maketh,ma 
be termed the-Magreticall Meridian, to diſtin guiſh it 
from the true Meridian, and the ſpace betweene the 
Magneticalt Meridian, and the true Meridian is the 
i aucs of variation;So that here the needle & C6- 
pafſe do diſpoſe themelues into the North and South 
obliquely, and hot truelyand exa@ly, and according 


to the dinerfity and ſtrengrh of _—_ Magneti- 
call dodies,being the caufes of v@Mtion, the arch of 


thedeclinarionis greater and leffer , as in fayling by 
great Continents, and High-lands Magnericall,cither 
the point or taile of the Needle, and Compaſle,is for- 

ced 
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ced awry towards the Eaſt or Weft, as is demonſtra- 
red in the chapter of Applications, & in the X XIII, 
Chapter. 

For if the Magneticall eminency , whether itbee 
iron like clay, myne of iron,or rockeof. Load-ſftone, be 
contiguous vnto the Magreticall Globe of the earth 
and faſtened in the ſame ſubſtance vnto it, then the 
Compaſle and Needle will leaue the direction of the 
Magneticall Globe of the earth, and defle& towardes 
this eminency, bur if this Mountaine Magneticall be 
not continued with the Globe, and haue other Mate- 
rials vnder and about him,then the Needle and Com- 
paſſe will be thruſt awry, and flye from it, declining as 
much, in a maner,the other way,leaning vnto it by the 
other point ortaile, as it is demonſtrated in the rule 
of Application of one Needle, in his varrying vpon 
the Zoad-ſtone, vnto a peeceof Iron,touching and not 
touching the ſtone. 

And no leſſe doththe Needle and Compaſle vpon 
the continent and inner-land , decline Eafterly or 
Weſterly, whenas a great part of the earth ſhall bee 
of aſubſtanceno way Mageeticell, and the other part 
ſhall bee of a vigorous and Adamantine quality to at- 
tract vnto it. ENG! 1 

For although all dire&ionto the North and South 
by the Needleand Compaſſe, be from the vertue of 
- the whole Magreticall Globe of the earth;yet aſtrong 
effec uuall, and neere perticular cauſe, though weaker, 
as it is proucd inthe end of the X X I I I. Chapter, va- 
ricththeir direction diuerſly, and erratically , by that 
Land eſpecially which lyerh and treateth North and 
South. 

Where as the vigor and potency Magnetica/t in- 

O 2 creaſerh 
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creaſeth from the Equino@iall to the poles of the 
Mazneticall Globe of the earth, as itdoth in the Ter- 
rella , whereby the like eminency Mg»ettcall, in the 
partsneere the poles, be of more allicient and Ada- 
mantine property, then they are about the EquinoCti- 
all, therefore it may bee thought, rhat in ſayling vpon 
one Meridian, in like diſtance,from this eminency,en- 
riched with this vigour, itwill make a greater variati- 
on of the Compaſſenecre the pole,then it doth neere 
the Equino@iall, but this matter may bee helped and 
leſſened by the great vigour that the needle is dire- 
&ed withall from the Adamantine Globe of the 
earth, eſpecially if the Seas bee ſhallow, and the Nee- 
dle inancere Orbe vnto the ſame, for thus the Needle 
will very hardly bee remoued, becauſe the force of 
the carth is great that dire&eth it, but. marke that in 
che XX III. chapter, where a ſmaller ftrength Mag- 
neticall altereth quickely the retention of the whole 
more vigorous Magnet. 
Alſo it is thought, thatthe variation of the compaſlſe 
is much furthered by the naturall inclination of the 
needle and his conformity to an high-land, along the 
Meridian,betweene the zquator and rhe pole, like the 
demonſtration of the Tab. Y 7 1.Fig.2.where the lon 
Load-ſtoxe varieth the Needle from the Meridian b 
Jittle and littlero a right angle,ſo if itcould bee found 
out, that a necre perticularcauſe were ſo potent to 
vary theneedle, as the long-ſtone, there is the ſide of 
the land would vary much, but the cap farre more, al- 
ſo atthe zquator as in the Tab.Y 111.F7.5.an eminent 
partof, land, ending at the xquator, might vary the 
acedle much, as is « Jak demonſtrated, 
Although theſcapplications be great inducements 
that 
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that there ſhould be ſuch poſitions of the Compaſle, 


in ſomeplaces berweene vigorous lands, to be obſer- 
ued, yet becauſe that theſe eminences from land, are 
not any particular and complete Magnets of them- 
ſelues, but adherences and protuberances of ſome 
part of the Magnetizall Globe , and haue their nature 
according to the vigour of that paralel| where they 
ſtand, and haue not euery one of thema pole neere 
their caps and angles, as theſe Magnets have, intheir 
demonſtrations ſet downe. I cannot wholy approue 
them for ſufficient demonſtrations of variation, 
though they may helpe very much for the vnderſtan- 
ding of the ſame. 

Therefore, for the better knowledge of the variati- 
on of the Compaſle by the Terrella, itis very conuent- 
ent to apply a ſtrong Magrericall body vpon the Ter- 
rells, alongſt the Meridian, or a little obliquely , then 
carrying alittle needle vpon the Terrella, the needle 
will vary more from the true meridian neere the xqua- 
tor,then it will doe neere the pole,becauſe the Needle 
neerethe pole is direed very ſtrongly ERIE by 
thoſe parts, and will hardly bee forced from his dire- 
Ction, 

But letthe eminency bee very vigorous thicke, and 
about twenty degrees high, then hold the Needle fo 
high from the Terre/lz in that Orbe, then the Needle 
is to be conueyed from the zquator.to the pole, and 
firſtbring this eminence towards the Needle, and it 
will beginne to vary from his direction, being within 
twenty degrees or parts of the eminency, and o in- 
creaſehis declination continually till hee bee varied 
towards fixty degrees, inthe parts neere the zquator, 


and abour fifty degrees, at the moſt, in the parts neerer 
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the poleinthe ſame Orbe, therefore the deeper that 
the Seas are, the greater is the Magneticall Orbe, and 
the more ſubie&to ſuffer the Needle to bee attracted 
by a necre eminency , and the ſhallower that the Sea 
is, the leſle is the Magnetzcall orbe of the earth, which 
more hardly ſuffereth the Compaſſie to vary. 

This is to bee noted that high-eminences and lands 
ncerethe poles, being before the Compaſſe doenor 
cauſe the ſame to decline , but onely ſuch eminences 
as are placed according to the Meridians, and trent 
North and South, or obliquely alittle on cither fide. 
to theſe the Compaſlewill be attracted awry from his 
true direction. 

Bur ifthere be a narrow paſſage berweene two high- 
lands,then the Compaſle and Needle will reſpe& nei- 
ther eminency , but carry and direct it ſelfe paralell 
berweene them borh, when the ſtrength of two high- 
lands is of equall forcezas it is demonſtrated vpon the 
Terrella, and not vnliketo the figure, Tab.) 717. Fie.z. 

This is tobe obſerued alſo, that the middeſt of an 
high-land , by demonſtration vpon the Terre//a,doth 
attraCt moſt, and make the greateſt variation , and to- 
wards the ends it decreaſeth by little and little, and 
oncepaſling by the eminency it varieth the compaſle 
no more,and itis likely ſo to do vpon the earth. 

If therebe a Magnertreall rockelying fidelings vn- 
der the water, itwill make rheneedle vary a little from 
the true Merjdian. : 

Therefore thefarther that the Compaſſe is diſtane 
from an high-land, that attracterh, the lefle is the vari- 
ation,and paſſing further out of the orbeof his ver- 
tuctherewill be no variation at all, vnlefſe the deepes 
and ſubſtance of theearth bee partly /agreticall, and 


partly 
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partly of diffcrentſubſtance, For theſe cauſes it is ob- 

ſerued,thar places of a ſmall diſtance aſſunder do differ 
much in their variation, holding one proportion, nei- 
ther in paſſing vpon a meridian, or on a paralell, yet in 
one and the lelfe-ſame place variations neuer differ, 
butremaine certaine and conſtant. 

The Weſt-ſhore of a magretricall continent doth 
make the variation of the compaſle Eaſterly , and the 
Eaſt-ſhore of a maine-land beholding the Sunneri- 
ſing attracteth on the North-ſide of the zquator, the 
Lilly of the Compaſle that it decline Welt from the 
true Meridian, onthe South-fide of the EquinoGtiall 
the- point of the Needle is attracted, Table X 717. 
Flg.1.2. | 

Aboutthe Ilands of Azores the Compaſſehath lit- 
tle variation, as at Fayal! the Compaſle varieth to 
the Eaſt three degres;and at Coro the variation of the 
Compaſlle foure degrees to the Welt. 

Somethinke that Ilands, though Mazreticall,make 
no variation, being too weake and feeble in regard of 
the great ſtrength of the direQiue globe of the earth, 
which direQeth the needle and compaſſe, becauſe 
that the Iland of E/ba,neere Florence, being ful of Load- 

ſtones, cauſerh no variation ofthe compatſle morethen 
other places neere adioyning do, but if vpon the Ter- 
rella,as in the XX ITT. chapter there beneuer ſo litle 
wiers applied neere aneedle, it will defle& towards 
them, ſo that here perfe&t obſeruation may be deſired, 
which by the common rules is long and tedious to 
performe : therefore I will fer downe ready and eaſie 
wayes to obſerue the true meridianby the Sunne, that 
the variation of the compaſſemay be plainely percei- 
yed, and that in a moment, by one obſeruation only, 


ro 
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to the end-that induſtrious and skilfull pilots will in 


time furniſh themſelues and the world with the true -- 
obſeruation of variations in all parts ofthe world. + 


Total — 
ew 


- - CHAP. XXVII. 


Of ſmding the variation of the Compaſſe 


y one obſeruation. 


Or this purpoſe there are certaine 
L{ things to be knowne, and obſerua» 
ia }| tions to be had in a readineſle before 
TRA this concluſion be found out , firſt 
JI, tne place is to be ſet downe by name 
| or note, where this obſeruation is 

made; then the altitifde of the pole in 
thatiplace is to be knowne-and {et downe, after the 
day of the moneth; and the declination. of the Sunne 
are tobe ſet downe, all thefe things skiltull pylots 
know very well to performe. Then hauing a good ſea- 
compaſle for the water, and a large direQtory-needle 
for the land, it is neceſſary vpon the outmoſt part and 
circle oftheſe to haue a limbe or verge a quarter of an 
inch broad for the horizontall circle, and to haue the 
one halfe of it deuided into two ninties of degrees, 
with his connenient parts and figuresgas is viuall in all 
quadrants,beginning the numbers from rhe meridian- 
line, and ending them at Eaſt and Welt. 

Next prouide a diamiter ſoinewhat longer, then 
that of the circle, ofbraſſe, wier, or ſiluer, hauing in 
the middeſt or center of ita ſmall wier of the ſame 

| mettall 
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metrall, faſtened and ſoudred vnto ir at right angles, 
as a Semidiamiter, all this being framed will be like in 
faſhionto the beame and tongue of the ballance of a 
paire of ſcales, Tab. X 717. Fig. 3. and iuſtat the Eaſt 
and Weſt pur this diamiter through two holes of 
the ſides of the compaſle, or faſten it there with two 
loopes of braſſe, that you may turne the ſemidiamiter 
vp and downe 1uſt ouer the center of the compaſſe 
and needle, and this may be ſet vpright ar cither end, 
with two little ſhoulders of braſſh to keepe the ſemi- 
diamiter vpright aud perpendicular vnto the horizon. 
| Hauing the compaſle and needle thus furniſhed, 
placethe needle and Lilly of the compaſſe juſt againſt 
the beginning ofthe diuiſions, then fet the compaſſe 
before the Sunne, with this ſemidiamiter ere&ed 
wherethe compaſlſc and needle ſtanding in their Mag- 
yeticall meridian, the ſhadow of the Sunne from this 
ſemidiamiter will ſhew vpon the degrees ofthe limbe 
the Mrgvericall poſition, and azimuth of the Sunne, 
which is preſently to be noted downe, as it is Eaſt or 
Weſt. 

Note thatat ſea if the ſhip turne any thing abour, 
, the boxe of the compaſſe muſt alſo be turned, that the 
meridian of the flie maybe alwacis againſt the begin- 
ning of the diuifions. 

Likewiſe, becauſe of the ſhips vnſteadineſle at ſea, 
it is fit to have a wier erected from rhe center of the 
flie, whoſe ſhadow among the diuifions,vpon the flie 
of the compaſſe, will ſhew the Magnerzeall azimuth, 

Then inſtantly hauing a /acobs ſtaffe at ſea,and a qua- 
drant at land, take the altitude of the Sunne, which is 
to be noted downe, and after at pleaſure and leyſure, 


hauing rheſepertitions , the variation of rhe compaſle 
P for 
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for that place may thus be had, 3 
Take M. Blagraues Mathematicall Iewell; or the 
Aſftrolabium Catholicum, ſet out firſtby Gemma Frigins, 
which is not ſo ready as this , becaule it lacketh the 
rete which this hath; place the horizon of the rete to 
the altitude of the pole for that place, and looke where 
the Sunnes altitude that was obſerued and almicanta- 
reth croſſerh and meeteth with the paralel of the Suns 
declination for that day before fer downe, and the 
azimuth or verticall circle that crofleth rheſe two in 
thar point where they touch, and this is the true azi- 
muth of the Sunne from the true meridian, which dif- 
fering from the Maegreticall azimuth ar firft obſerued 
vpon the compaſle, the difference of theſe two azi- 
muths is the arch of the variation of the compaſle,and 
ofthe Magneticall meridian from 'the true meridian, 
which is to be ſet downe, that this is the vaxiation of 


the compaſle towards the Eaſt or.VVeſtfor that place. . 


CHAP. XXVIIL x 
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Of find ing the variation of the Compaſſe, 
by the circles of the Aſtrolabe, 


ELLER Or this purpoſe the petitions requi- 


BP red inthe former chapter, are to be 
FP RS \\ writ down, and ina readineſle,as the 
ANA place ofthe obſeruation, with the al- 
FIJI titude of the pole in that place, the 


E 
"a. 


F=t>| day of the moneth, with the declina- 
N tion of the Sunne for that day , the 
HMagnet;- 
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Magneticall azimuth, and the Ck of 4 Sun for 
:thatone inſtant of KY abit cl Now in deſcribing the 


circles of the Aſtrolabe for this purpoſe, firſt vpon a 
P 2 linc 
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lineBED at thecenter E make a circle 4 BCP, and by 
the center E draw the line AC at right angles to BD 
from A towards B, number the altitude of the pole, to 
which point apply a ruler from D, cutting the line A C 
into the zenith point F, ſet one foore of the compaſles 
in F,and deſcribe an arch towards B at any diſtance a- 
boue and below, after the compaſles vnremoued let 
the foote of the compaſle in B, and cut the former ar- 
ches into points, vnto which applying a ruler, draw 
an obſcure line to deuide theline 4 C produced into 
X,from the center K, according to- the; diſtance to F, 
deſcribe the verticall circle FG 1, making the line 
K G at right angles-to F H,now from A towards B 
number the declination ofthe Sunne for the day pro- 
poſed for the North ſignes, and towards D for the 
South f1gnes, placea rylerto this point and to D, cut- 
ting the line AE into L fronrthe center E, as is the di- 
| ftanceE L,deſcribe a circle for the paralell ofthe Sun, 
nextfrom D towards A, number the altitude of rhe 
pole to 41 and by the center E draw an obſcure diame- 
ter M,E,N from M N towards A B numberthe altitude 
of the Sun before obſerued, applying a ruler from D ts 
each deuiſion, to cut the line AC in two points fro the 
middefſt, as a center betweene theſe two, and by them 
deſcribe a circle for the almicantarath of the Sun, de- 
uiding the paralell of the Sunne at Q, from Oand F 
make obſcure arches to cut.one the other;from-whoſe 
centerPto O F,deſcribe an arch ofa circle for the true 
azimuth. VVhich to know whatir is, draw an ob- 
{cure Ine from F by P, to thecircle FG H 17 vnto q, 
chen deuide- the arch 9hin the middeſt at r, and the 
 arch.g# relolued into degrees, ſhall be the diſtance of 
therrueaimuth from the,meridian , The oc 
Fill | _ O 


— 
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of the Magneticall azimuth from this azimuth , ſhews» 
eth the diſtance of the meridian of the compaſle from 
the true meridian , which diſtance is the variation of 
the compaſle for the place obſerued. 

A ſhort way vpon land to drAv rhe meridian line v- 
pon a plaine ſuperficies teuclled to the horizon; im- 
mediatly.hefore the obſeruing of the altitude of the 
Sun,hold a plummet by a thred,that the ſhadow light 
on this ſuperficies, in this ſhadow make two prickes. 
to be ioyned together in a.ſtraighr line, after our of 
this rype ſet.the angle gk r,which ſhtbe the meridi- 
an fromthe line of theazimuthwmade by the.ſhadow. 


__ 


—— —_OO_ 
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owe oa 


NÞ>| beforerecit&din the former chapters, 
IJ  makethis Analemma.,about the hori- 

2a zontallline AE C,deſcribea meridian 
— WO circle, and make the verticall diami- 

: — terBD by E, at right angles to 4 C, 
then from 4 to F in the quadranr 4B, number the 
complement ofthe altirude ofthe pole,and by E draw 
a line F G for the interſection of the zquator & meri- 
dian,the number from rhis zxquator on both ſides the 
declination of the Sun for be, «pe; obſcruing,being 
xo degrees, and from the points draw the line #7 for 
the paralell ofthe Sunne, nexr in either quadrant a- 
bouethe line 4C, number the altitude of the Sunne 
befors obſerugd robe 30, to k and / joyne theſe two. 
oy | as © 4 togethex 


petitions, 
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together ina line paralell to AC the horizon, paſſing 
throughthe centerof the Sunne, and cutting the ver- 
ricall line BD into M4; and the paralell of the declina- 
tion of the. Sunne H 7,into. N from M a center, de- 
ſcribea ſemicircle tok/, and from draw a perpendi- 
cularline with & /vnto this ſemicircle, deuiding the 
ſame in O, and ioyne 2 O byaline together for the 
diſtance of the azimuth irom the true meridian,which 
beingreſolued into degrees, and compared with the 
Magncicall azimuth; the difference betweene theſe 
azimuths ſheweth the degrees of the variation of the 
compaſle. 
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CHAP. XXX. 


— 


Of finding the variation of the Compaſſe 
 byanEquinoctall Daall. 


RAILS Rouide ina rcadineſle, an PERELE 
SJ EquinodGtiall Dyall vpon a plaine, 
wg Hy tlie may artificially tr, tothe 

> & height of the complement of the 

Latitude of the pole, for the place 

2 of obſeruation, and vpon the center 

" Sof the Equinoiall-circle place a 

ruler, and at eitheir end of the ruler ere a plate of 

braſle,lictle more then a quarter of an inch broad that 
may with jointes' conueniently bee raiſed atright an- 
gles, totherulerand ſuperficies of the Dyall, and vp- 
on theſe plates place x « diuiſtons of. the Trigon of 


the twelue ſignes , after this manner. Tab. XY. rH 
raw 
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Draw a ſtraight line 4b, and from.a center, deſcribe 
4 quadrant of acircle-toc, andlet &-curt eb at right 
angles, then deuide the quadrant cb into ninty de- 
grees, then from 6 towards c numberthe greateſt de- 
clination of the Sunne, which is 23 degrees and an 
halfe, ending in d, and at 4 drawalincatrightangles, 
to 4b, which is 4b, andſet the lengthof theline 4b 
from «toh inthe line ac, then produce theline a6, ob« 


ſcurely to2,and from b as a center according vnto the 


diſtance b 4, make an obſcure ſemicircle ouer the line 
abe, deuide this ſemicircle into fixe parts , for (ixe 
ſignes, euery diuifion containing 30 | Aa: ces, when it 
ſhall bee ſub-devided then ioyne theſe diuiſions roge- 
ther in paralelllinesto 4be, tor the beginning of the 
fixe South-ſignes, then fromdb draw a _ line 
F 2,according to the bredth of the plate, and from d 
to f make a paralell ro abe in df, the plate being 
ſome-what higher,inake an hole, as in a Dioprer, that 
the Sunne may ſhine in at it in Summer time, vpon 
the other plate ata h forthe North-f1gnes,which plate 
ah#k,would bee 'of the ſame bredthand height that 
þ d,f e is, then letthe obſcure paralell lines of the be- 
ginning of the South ſignes bee drawne vpon this 
plate, place 2 Libra aboue the line bg , tt, Scorpro 
aboue next line, 3 Sag:tary 2boue the nextline, and 
ynder the line 4 f place > Capricoznrs, vnder the next 
= Aquarius, and vnder the next X Pſcrs, the other 

lace forthe North-{1gnes , mnſt hauc the ſame para- 
[et lines in it that this hath, for the beginning of the 
North-ſignes, and anhole in itforthe Dioprer , that 
the Sunne may paſle through it to the firit plate of 
the winter-ſignes to ſhewthem that parr of the plate 
orend that hath the Diopterin it.is to bee placed in 


the 
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the line 6 « k, contrary to the ſituation of the paralels 
in the firſtplate,8& vnder the vpper-moſt line h z, place 
VP Artes, vnder the next 5 Taurus, vnder thenextIr 
Gemeni, then aboue that line that hath the Diopter, in 
it place $5 Cancer, aboue the next $2, Leo,and aboue the 
next tip Yirgo,(o is all thecharaCters of the ſignes pla- 


ced in their plates, let the ruler beof the bredthof the. 
plates, and in the middeſt of ir draw a line, and in © 


the middle of it make a hole of the center Z, the 
better tro bee faſtened to the center of the Equi- 
no&all : & and »: muſt bee artificially ioyned with 
toynts together and zz, at which the ruler from / is 

roduced to make an ndex vpon the Equinoctiall- 
dyall to ſhew his howre as itis Tab.XF.Fig.2. 

More-ouer, there is to be placed in the foote of this 
Equiquino@iall Dyall, alarge direQory-needle, ha- 
ving his outer-moſt circle diuided into foureninties, 
beginning to number the parts from the Meridian to 
the Eaſt or Weſt. 

This Equino&iall Dyall being thus furniſhed with 
theruler and plates for the Zodiake and the direQory- 
needle, and ere&ed to the EquinoGtiall of the place, 
where the obſeruation is made, turne the whole frame 
of the Dyall and ruler about with his plates, vntill the 
Suune-ſhine dire&ly vpon the figne and parts that he 
is in for that day, then his wholeframe will ſtand in 
the true meridian, and the direQory-needle will ſtand 
in his Magzeticall meridian , and point outſo many 

arts in his herizontall circle, as his variation in that 
lace is to theEaſt or Weſt, which is to bee noted 
downe,and the ruler in theEquinoQal circle ſheweth 
the true hower and partof the Sun, for that day and 


inſtant, 
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_ 


Of finding the variation of the 
/ Compaſle by Rings, 


ESE Here isanother inſtrument conſiſting 
WE) [TS f of foure ringes of Brafle, one to beg 
| placed within the other, which is an 
Ih | vaiuerſall Dyall, hauing a direQory- 
73S% [needle in a boxe, faſtened at the bot. 
—— rome of the ſame, which doth ſhew 
likewiſe preſently the variation of the compaſſe han- 
ging perpendicularly, Tab.X 1. 

The firſt rwo rings of this inſtrument aretwo meri. 
dians, the outer-moſt is broad, and hatha ring to hold 
it by, faſtening itto the vpper end or top, and the 
North-quadrant towards the ring or handle is diuided 
into ninty degrees for the numbers of the altitude of 
the pole, alſo this ring hath faſtened vnto ira the bot- 
rome adirefory-needle in his boxe, the limbewhere- 
of is diuided into two ninties from the meridian to the 

nd Welt. 
wo thering of this broad meridian, there is an 
other meridian-ring placed, ſo keptin on the ſides, 
that it may bee moued higher or lower, ſo that his 
broad Index,faltened vnto one of the foure quadrants, 
may bee ſet to point out the degrees of the altitude 
of the pole, this /»dex hath a lower end for to ſtay the 
fourth ring that carrieth the 'Trigon of the ſignes, and 


ik xi5 with a moueable beade thereon. 
4 thred like an ax/ _ Mn 
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The third ring within the ſecond is for the Equi- 
noiall circle, and it is faſtened tothe moucable Me- 
ridian-ring at right angles tothe elevation of the pole 
by rwo pinnes,whereon it may bee moued at right an- 
glesxo.the meridian, though it will be laid within the 
ſaid meridian, in the innerpart of thisring there is a 
circle to bee drawne for the EquinoQtiall circle, and to 
bee divided into 24 parts , for the howres of the day, 
from the meridian, and ſub-diuided with conuenient 
lines and figures. 

The fourth ring is firted within this EquinoGtiall 
ring,and at ſixc of the clocke,or at the Eaſt and Weſt 
is faſtned to it with two pinnes , to moue at right an- 
gles vnto the ſame, this carrieth an axis which being 
t1oued about is ſtayed by the nether end of the moue- 
able meridians 7mdex, deſcending into a nicke in itto 
hold it at rightangles with the xquinoRiall-circle in 
manner of a ſphere,and holdeth the ſaid circle at righr 
angles with the meridian, within this fourth ting, 
whoſe axis is ſtayed by the index from either fide of 
the zquinoQtiall, hauing the centerin the xquinoQi- 
all at the {ide of the ring , there is deſcribed aboue ir, 
and below it;the greateſt declination of the Sunne,and 
the arch-betweene the ſame and the xquinoGiall is di- 
uided into ſuch parts for the begjnning of: the twelue 
ſignes as the plates before were in the formerchaprer, 
addingthe characters of the rwelue ſignes, as it was 
there done; thenat the ſides of this ring in the xqui- 
noctiall where the center of the fore-faid declination 
was taken,faſten the head ofa pin of braiſe,and from it 
beholding the ſigne & place on the other ſide thatthe 
Sun is in that day,and berweene the eyeand that place 
in this line place the beade vpon the 4x45 and ſo Gro its 

fs $9" IR | Now. 
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Now having this inſtrument thus prepared,ſet the 
Index of themoueable meridian vnto- the altitude of 
{ thepole, and mouing the EquinoGQtall cirete, and the 
colure-circle or different of the fignes., and faſten it 
firme:ar the lower end of the /zdex, hold the inſtru- 
ment by the ring; or handle, like aſphere perpendicu- 
larly, and turne it too and fro-till the ſhadow of the 
bead light vpon the middleline of thetequinoQiall- 
ring,thus the meridian of this inſtrument ſtandeth vp= 
on thetrue meridian , the ſhadow of the beade ſhew- 
eth' the howre and his part of the day,& the needle in 
the boxe pointethout the variation ofthe compaſſe in 
thelimbe of the horizonrall circle; 

Theſe rings, at pleaſure; may bee folded one with in 
the other for conueniency of cariage, and intime of 
vie ſet abroad likea ſphere. {4,40 

Any vniuerſall, or Aſtronomers ring, would bee of 
eſpeciall vic for the-finding of 'the true. meridian, as 
wellas theſe, and hauing theneedle added vnto them, 
the variation of the compaſſe would be found, 
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CHAP. XXXIL.. 


Of finding the variation of the Compaſſe 
 _byanHorizontall Dyall.. Paje 


&=— Hen I wasa yong ſtudentin the Vninerſi 
\V/ and delighted in making of Dyals, I was 

At alwaies wont to place the lines of the: 
AS twelue ſignes in them,. thatwhen I ſer Soy 


bodigs of Dyals in the Sunne,vpon a leuellfoor, I a 


TAE 
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waies direced thein by the ſhadow of the Sunne vp- 
on- his figne and part into the true meridian and 
South, and hauing a large horizontall Dyall for any 
Region, withthe lines of the twelue ſignes deſcribed 
in it, placing theſame vpona leuell plat-forme, and 
turning it vntill the nicke of the ſhadow of the ſtile 
light vpon the place and figne that the Sunne was in 
for that day, vhen fixing a compaſle orincedle with his 
meridan paralell to the meridian of the Dyall,the nee- 
dle will ſhew inthe limbe of the horizontall circle the 
variation of the compaſle, and the Dyall ſheweth the 
howre and his part of theday. 

This Dyall mightbee made vniuerſall as well as the 
equinoGtiall, if that intrauclling North the North 
{ide were elevated by meanes of a quadrant, that the 

laine of the Dyall might alwaies haue thepole of the 
Dyall erected aboue him to that latitude for which it 
was deſcribed,and in paſſing Southerly the South-fide 
of the Dyall would bee ſituated by the quadrant to his 
propper eleuation. + 

And if that the Azimuths and Almicantars were 
pur into this Dyall , then the Azimuth and altitude of 
the Sunne, with the place of the Sunne and howre, 
would be preſently (hewed by the ſhadow of the ſtile, 
ſo that for theſe purpoſes;this horizontall Dyall would 


bee made vniuerſfall, as a generall Aſtrolabe or Aſtro. 
nomicall ring. 
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Of fading the yariation in deprees and 
m1Uutes by the doctrine of 
Tar gles, 


OF 


Rea 198 Hereas many may be deſirous to know 
3s 5 & preciſely the degree & minutes of the 
RSEL VV a8} variation of the compaſle, forto ſatif- 
2 WERE fic theſe mens appetite,it 1s very con- 
LANSTÞ! venient to vnderitand the dotrine of 
————Trianglcs, for by the Tables of fines, 
Secants, and Tangents,withthe Axtomes and conſe- 
quents,& the Golden rule this, matter wil be attained 
vnto. And therefore for this purpoſe, I would aduiſe 
you to obſerue and markethe frame of the Analem- 
maſet downe before in the X X V II. chapter, Table 
XV.Fi7.1.wirh the obſcure lines pricked therein, 
Firſt in this Analemmalet GC equall to A Fbeethe 
cleuation of the zxquinoQtiall line, conſiſting of 38 
and an halfe, which being called ro C L $0. the. Sunnes 
altitude at the inſtance of obſeruation for that day, 
and the ſome of theſe will bee 68. + whole Sine is the 
obſcure pricked line L P,now take A K 30. degrees be- 
ing the Sunnes altitude; out of AF the zquinoRiall 
Altitude 38.4 therereftethx f 8 !, whole fincis the 
obſcure line pricked q K, which added to LP, produ- 
ced make LP $,77. £ 
Divide SL into two equall parts ending in#, and 


take from $f, being 38 7 the ſine of the Sunnes ow. 
tude. 
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eudeKgq8 1 and take alſo out hr being ro, the ſigne of 
the Sunnes declination, and there will remaine #F be. 
ing 20, then ioyne? and > together in an obſcure pric- 
ked line , and makea lineat right angles to this from 
” to x being 20, and is equall vnto#7, fo haue you 
this demonſtration, and if you looke into the Table 
of ſines for the numbers, you ſhall finde them ſer 
downe in their place. 

And as the fine of z/is vnto the ſineof /mz, ſo is 
the ſine of xz vntothe (ine m7. 

So that the angle {BK in the Analemma being 
the complement of the angle 7B N, willbe the Azi- 
muthyou ſought for, and tis cquall to theangle O ws 
D inthe ſaidtype., which compared withthe Magae- 
ticall Azimuth,the difference betweene them ſheweth 
what the variation is from the true meridian. 

Secondly,it is io bee noted,that if this obſeruation, 
or taking of the Sunnes altitude be betore 5a clocke 
inthe morning, or after atnight, when the Sunne is 
in the Northparalels, that /y the interſeQion of the - 
Sunnes altirude and paralcll of the Sunnes declinati« 
onbee on theſame fide of the Analemmathat? is on, 
then take h.r the fine of the Suns declination out of !z, 
and therewillreſt #7, ioyne #and w2 together, and 
make aſmall line at right angles from z to x,cquall to 
t/, forastlisto kmyſo is x vnto »m,&c, 

, Thridly, andlaſtly, if obſeruation bee made when 
the Suniis in the '/xquinoctiall,then make the ſmal line 
mx equal ro:P?, and looke what proportion / hath 
vnto {m, the ſame hath x to mz where 7 is on the #- 
quinoctiall line,Gc. 
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Of the application of the Inclinatory- 
needle to the axis of the Earth. 
E haue ſhewed how the compaſſe and di- 


\< i; lo 
Ra \ WE re&ory-ncedle do apply and order them- 


MAN ſclues inthe Magneticall. meridian towards 
%*S9 the pole, and of the correGting ofhis errin 
from the true meridian and pole, being caried leuclf 
and paralell to the horizon, and ſeated in any part of 
theterreftriall globe, whereby,and to the end the tra- 
uellerby ſea and land may take his courſe certainely, 
to any coaſt or part of the world. Now it remaineth 
that we treate of the vſe ofanother needle, called the 
Inclinatory-needle , which being artificially placed in 
his ring, is as profitable to all Nauigators and trauel- 
lers, as that formerly ſpoken of; for by this they may 
know the elcuarion of the pole in all pore of the 
world without the ſight of the celeſtiall globes and 
lights. | 

"This Inclinatory-needle fitted in his ring,and placed 
in the Magreticall meridian , doth apply & couforme 
itſelfevnto the axis of the Magneticall globe of the 
Earth (whereas the direQtory-needle doth apply vnto_ 
the meridian and pole)and that diuerfly in diuerſeele- 
vations ofthe pole, for ſailing vpon the zquinoGtiall 
of the carth, this 1nclinatory-needle maketh a parale!!. 
line with the axis of the earth, being vpon the pole, 


this needle will make one continued line and axrs 
R with 
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with the axs of the earth : paſſing'from the xquino- 
&iall to either pole, this nclinatory-needle will con- 
forme it ſelfe vnto certaine acute angles with the axs 
of the carth, which increaſe fron the xquino@tiall in 
largeneſſe, and proueleſſe acute in every parilell , ſo. 
thatthe angle of the earths ax/s; and the ax/s of the 
needle is at the greateſt about 42 degrees ofthe poles 
elcuation, and 4 difference betweene theſe two will 
be neere 22 degftces and a halfe, being here at the lar 
geſt, after it decteaſeth continually towards the pole, 
whete the needle will ſtand diteCtly vpori the xx/s of 
che earth. | * TEN CM G 

Now to know and find out this angle what itis; itis 
neceſſary to learne what atigle this /»e/inatory-Heedle = 
maketh with the horizon in euety latitude of the pole, 
becauſe if the elevatiori of the pole be taken out of 
this angle with the hotizon, which-is alwayes the lat- 
ger; ( vileſſe it be ar the xquinoQtiall and the pole) 
and hath the ax7s of the earth alwayes berweene him 
and the horizon, the temainder is the angle: of this 
needles AY with the 4x7s of the ear R. 
| Therefotewewillleaue to ſpeake of the 1ncl/natory- 
needles moſt nawirall and true conformity with the 
axis of the earth, and hereafter ſhall-deliuer by what 
meanestheanglebetweene the /nclinarory-needle and 
'the horizon thay be knowne;, to the end that the ele- 
vation ofthe pole may wy be found our, 
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CHAP. XXX Y, 


Of the Inclinatory Ring and Needle. 


: Hereas the horizon is very eaſily found 


_- . 
4 


3x | out by any maſſe ſubſtance, which na- . 
$&1 turally will hang perpendicular and 
[Off plumbe, by having a leuell line made 

CHA at rightangles vnto the fame, there- 
—_— forc it ſhall be conuenjent to place 
this Inclinatory-needle in a ring of brafle-or filuer;ſo 
artificially, that chis frame being caried about the me- 
ridian of the carth, this needle may make all kind of 
acuteangles with the horizon in the varieties ofhis in- 
clinations vnto him, as atthe zquinoGtiall this needle 
licth leuell with the horizon, ſoat the pole it ſtandeth 
atrightangles to the horizon, and direQeth it ſelfe in 
np with the ax#s of the carth, and paſſing from 
the xquinoiall, it doth eleuate it ſelfe aboue the ho- 
rizon twiſe as faſt as the pole doth, vnrill the pole haue 
about an 11 degrees of latitude aboue the horizon,bur 
after theneedle ſlacketh his en by little and lirtle,vn- 
till he come'to the pole where both” ioyne- together 
without any angleat all in one line directly. 

Allo this needle maketh alwayes one kind of angle 
with the horizon in one paralell and altitude of the 
pole, and a diuerſe arch from the ſame, but one cer- 
taine in one latitude, as by this inſtrument following 
{hall appearc, and cuery where be obſerued. OS 

Takea long peece of ſteele-wier, and through the 
middeſt and center of the ſame put a ſhort wier tho- 
R 2 rough 
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rough this ſame axzsat right angles exactly, or rather 
file a plate of ſteele artificially into the forme ofthe 
Inclinatory-neeale with his croffe axis, as you ſee in this 
type, Tab. XV 11. Fig. l.and Tab. 11, Fig. 16. and & 

right 
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righrangles together. Then prouidea round ring of 
braſſe or filuer,perfe&ly poliſhed and rounded; of the 
breadth'ofaninch-and a quarter,/'almoſtras broad as 
thei ſhort ax/s'is in length; having aJmlering,in the 
rop.to hald-it perpendicularly,as:in this'rype . This 
ring muſt laue within it.another plate and ring cloſe 
faſtened vntoit, bur let it he forewhatnarrower, and 
draw.in the middeſt of it a middlecircle for the meri- 
dian.circle,which is to be deuided into foure nineties, 
beginning fromthe ſides, and ending the deuifions, 
and their numbers inthe top andatthe bottome. 

After prouide two narrow plates of braffe or ſiluer, 
to be faſtened on either ſide of the ri ng paralclly to the. 
horizon, and.in the middeſt of theſe,as it were, againſt 
the center bf the ring, drill and make two little holes 
almoſt thraugh the ſides of the plates for the ſhort 
axis of the Inclinatory-needle toplay and moue in, vp 
and downe, according vnto. this kind of Magreticall 
and Inclinatory conformity. Laſtly , this inſtrument 
would be couered with two glaſſes for both fides to 
keepe the: 1ncl/iratory-needte from wind and weather, 
and a care had that the inſ{trument hang truly perpen- 
dicular,, - HOW Ib >| EG oucge 

In time of vſe in trauelling, hang this inſtrument 
South and. North in the Magreticall meridian , and 
this 1ncl;natory-needle will fall with one end vnder the 
horizon in euery elcuation ofthe pole; and beare v 
his other end in euery paralell andaltictude of the pole 
to a certaine angle with the horizon , which.may'be 
called the Inclinatory angle for that place , which bes 
ingnoted inthe meridian of this ring,with the degrees 
hepointethar, is to be reſeruedas proportionable to 
that eleuation of the pole where the obſeruartion is 


R 3 made, 
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made, this matter was demonſtrated by the round 
Loa in chery part in the X-LI I. chapter before, 
which being colle&ed by the ſayd demonſtration and 


practiſe, are tobe placed intheir correſpondency in a 
Table for the altitude of the pole, wherby in all qa 


ir may bead readily what will be the angle of the /x- 
clinatopg-needle ,; and: what is the latitude of the pole, 
ca ly by the diſpoſition of the Adzgnericall 

| he earth,and alſo by the diagrams following 
/, 


$Ah&wed. 
| fe | 
[{{{. . GRAP.XXXYL. .- . 


—_—— uu. 


« . . p 
| [/IPfagram of the needles inclinations 


he axis of theearth, and hori- 
zon in any latitude. 


4 py @ - 
\ NERC His demonſtration ſheweth moſt ma- 
OS ES nifeſtly vnto our eyes,both what angle 
Wo Zi} the /vc/zxatory-reedle maketh to the 


= pointeth at aboue or vnder from the 
horizon nn any latitude of the pole whatſocuer, here- 
by moſt euidently ſerting out the meanings ofthe'two 
former\chapters, and of the XIII. chapter before 
them, witege it is demonſtrated from the ſtone it ſelte, 
that this /:clgatory-needle will make but one circum- 


uolution aboutthe merKjan of the earth, as ir doth a- 
bout the Load/fone,ths Diagram is this, | 
 Fromthe center Ain the horizontall line BC, de- 
5Þþ! | {cribe 
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' vnder 
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ſcribe a meridian circle ,'like that in the 7zclinatory- 
ring, drawingawperpendiculanlinie croſle the ſame by 
the center 4,from the top or Zenith D, to the bottom 
or Nadir E, then deuidethe twb quadrants aboue the 
horizon, endingatD into go parts on both ſides , ſer- 
ting downethe figures'at every deuiſion, Now from 
cuery renthdegice in the quadrant ABD, draw para- 


lell lines co-theline-A D produced, thenſer one foote 


of the compaſle in the arch B D at to degrees, and'ex- 
tendche other foote ofthe-compaſle to C,and deſcribe 
thearthe of a cixele from C to the line of 10, deuide 
this arch tro 96 parts, fuſt into 3 parts, and deuide 
one of theld paxrs into 3 leſſer, containing ten parts a 
peece,now take the firſt tenth part from C, and" lay a 
rolerjony A to this diujfion, and draw an obſcure line 


f . . « o , : ; 

dit w!!ldiuide the arch of the quadrant D © 
into that degree and minute which the 7zclinatory- 
peedle, inthe latirude of 10, will pointat in his infiru- 


pe inclnatory-needle which will light vpon this 


 \menitall and meridian-ring, which being more then 
19; the4x7s of the pole ; the ouer-plus from the ax/s 


berweene theneedle and ax7s, doth ſhew thearch of 
thenarurall application, or inclination of the needle 


-.vnro the ax#s of the earth, and the parts betweene the 


horizon to this partin thearch which the needle doth 
point at in the quadrant, CD is the angle that the 7- 
clinatory-needle maketh with the horizon in the lati- 


| tudeof rendegrecs. 


Inlike manner from the other ten partes, or go de- 
grees , in the quadrant BD draw paralell-lines to the 
line A D produced, and from cuery part as a center ex- 
cending the compaſle from the ſame to C, deſcribe ar- 
ches from C to thoſe lincs, diuiding them into 90. 


parts 
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parts a peece, and take like number of partsanſwering 
to theſe parts in the quadrant C D for the ax7s of the la- 
titude, then draw an obſcure line from 4to the ſame 
part, in theſe larger arches, and thatwill ſhew the an- 
glethar the 1nelimatory-needle maketh in his inclinati- 
on to the axzs and horizon in thatlatitude. We hane 
onely for example-ſake deliniated the inclination of 
this needle to the ax7s and horizon, in the latitudes of 
10.30.and 60. the like whereof might bee performed 
in every one of the other degrees of latitude, which 
thing is omitted to auoide confuſion of lines, 

What this angle of the inclination of the needle 
would bee in cuery latitude of the pole, although by 
the Diagramme, already ſer downe, 'it mightbee Me- 
chanteelly taken our of the quadrant C D, as it is redu- 
ced into ninty partes. Yet I will ſet downe , how out 
of the cannons of Triangles, the arch from /to-C,may 
bee exactly knowne in degrees and minutes. 

In the Diagram 6, A,B 3o, the elcuation of the 
pole being ſer for an example, 'draw from'G theſe ob- 
{cure lines, asGF,@K&,GC,G A, and AF, thelineof 
inclination,the content of the angle 4 GC is 15,CG XK 
is 15.KGF-is20, fo that the angle'of the Triangle 
FG is 18, 50, and theſumme of the oppoſite angles, 
which marked vpon the ſemi-circle, will bee 130 de- 
grees, whoſe halfe is 65 degrees, the tangent whereof 
15 214459690, then wee finde that the line G F in{the 
triangle is equallto GC, the Suhtenſes of 150 degrees, 
the halfe or finus hereof is 75 degrees, whole: parts 
out of the Table of fines are 96592583 , which be- 
ing doubled makethe fide GF 193185166. The ſide 
G A hath for his parts the torall fine 100000000, the 


ſumme of theſe rwo ſides is 293185166, and the dit- 
S ference 


130 ATreatiſeof Magneticall 


ference of them is 931 85166. 

Now multiply the tangent of 65 degrees 214459690 
by the difference of the ſides 93185166, and divide 
the product 42891938 by the ſumme of te ſides 
293185166, the quoticnt will bee the difference of 
the tangents 146296413 , which taken from the parts 
of 65 To middle tangent 214459690, the tangent 
parts that remaine 68 163 277 giue by the Table 34 
degrees 16/ 47//. 

Here take 34 16/ 47// outof 65 degrees, there re- 
ſterh 3o: 43/ 13,fortheleſſe angle A FG, ſo adde 34 
16/ 47! vnto 65 degrees, andit maketh 99 16/ 47//, 
for F AG the greater angle, heereto adde 3o degrees 
the eleuation of the a there amounteth 129 16// 
471! forthe angle F A B, which taken from the ſemi- 
circle 180, there remaineth 50 43/ 13/! tor F,A,C 
the inclination of the needle vnto the horizon where 
the pole is cleuated 30 degrees, 


I have heere ſer downe a Table calculated out of 
this diagramme of the degrees and minutes of the an- 
ples of the Incl;natory-needle with the horizon, anſwe- 
rable to euery eleuation of the pole, by M*.Brizges the 
Geometry reader in Greſham Colledge,who hath farre 
more ready and eaſy waies to make the fore-faid Table, 
then I haue ſer downe vnto thee, and l thinke that this 
Table will agree more truely with the motion from 
theſtone it ſelfe then that which is made by the ſame 
man out of the diagramme in the Chapecrs follaw- 


ing. 


TABLE,. 
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TABLE. 
SHER Hg 
poli}G. M fpol G M poli G, M, 
k [2 2 | 61174 58) 

31/5149 

2 4 + | » [32/52|54 6 75133 

316.161 [3313/56 (631767 
4\5 || [3415456] 15417942 
5 [JO[ro| [35 6577/15 
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7 [14113] }37s 67178\25 
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g by 12] [29 69179|27 
202IE:: 166 Fre ho 
[xx 22] 5 41 71180|32 
1x 2123159} [42192 721514 | 
14127139} (44 63/40 74 82] 7, 
[7 5[29[35} [45/6426] 175182138) 
2631| 9 [46165111 76183|_9} 
(x 7,32 |52] [47]95.55] [77 83/139] 
18/34/28] |48]66.38] 178174120] 
19135) 4], 149 79 $4140 
20.37/37] 5© $018 [10] 
21/39] 7] jS2 $1\85,40 
22/40/34 |52 $2 86/10 
23/47 $9] |53 yl 39 
24 43/22] 54 $4,971 2] 
5 44149] 155 85,8738 
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28148[24] )58 88 891 4 
2 41/35 59 73 47] 8989132 
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CHAP. XXXVIIL 


Another (5. lah of finding the angles of 
the Inclinatory-needle in a- 
ny Paralell. 


Y/EREre we ſhall ſet downe another Diagram 
F which doth properly ſhew the motion, 
conuerſion, and application which the 
&J © ncedle maketh when thar he is caried a- 
bout the meridian ofthe Terye//a or Se- 
miterrella when the poles ofthe ſame lye inthe hori- 
zon, in which circumparragation this needle deſcri- 
beth rwo whole circles, as he paſſeth round abour the 
meridian, as is demonſtrated. in the twelfth chapter 
before, fromthe ftone it ſelfe. For rhis needle bein 
placed at the zquaror, it ſeateth ir ſelfe paralell ro the 
axis of the Magnet, being caried further on: the qua» 
drant toward the pole,abourt 17 degrees it pointerh to 
the pole ofhis —_ and necre about 33 and 34 mi- 
nutes, hauing made a quadrant in his motion , he pla- 
ccth himſelfe paralell to the zquator, and ar right an- 
gles to the axis of the Magyer, and paſling on to 45 
_ degrees, thisneedle beholdeth there the zquator of 
his orbe,and comming to 90 degrees againſt the pole, 
it maketh one ax/s with the axzs of the Xfagnet, and 
deſcribeth. another quadrant, ſo that from the zqua- 
tor to the pole in paſſing along this-one quadrant of 
the ſtone, this needle hath made halfeacircle, ſo that 
&he ſhould make a perrambulation round about the 


whole 


- 
m 
«© 


il 


N 


whole meridian, he would make two epicicles, like to 
the motions aſcribed to ſome of the Planets. 

But to make vſe of this motion for the inclination, 
we ſhall onely ſet downe what aſpe&s or angles the 
needle maketh with the ax/s of the earth at every 
tenth degree from the zquator to the pole, where in 
this Diagram there be lines to the inſide of the qua- 
drant D Bfor the inclination of the needle, which.may 
alſo be produced outward into the orbe of Magnets- 
call vertue vpon thelimbe, as it is ſet out in the twelfth 
chapter, 
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chapter, Tab.1 17 7. Fig.2. both in pricked lines, and 
alſo in the ereion of a ſhort wier at every tenth de- 
gree of the quadrant : therefore for the better preſer- 
uing of this marter,we ſhall ſer downe the order ofthe 
making of this Diagram, as followeth. 

Deſcribe vpon the center E a meridian circle, as it 
were ofthe round Magnet ABCD, which diuide into 
foure quadrants, ioyning Aand B for the axis, and C 
and D for the zquator , together with ſtraight lines, 
which cut the one the other at right angles in the cen- 
tcrE, diuide the quadrant of the poles eleuation D B 
into ninety parts,, beginning from D, and'ending 
the numbers in B, with the vſuall figures. 

AtD draw ani:obſcure paralell line -D F for the ho- 
rizon, and from, as a center according to the ſemi- 
diamiter D 4; deſcribe an obſcure' arch of a circle 4 
B F, dividing the lineD Fin F, next vpon E,as a cen- 
ter according vnto the ſemidiamiter E F make an arch 
ofacircle F G, and fromB a center, according to the 
ſemidiamiter 4B make an arch ofa circle that cutteth 
thearch FG into G. ; | 

Then placethe foot of the compas in euery part of 
the quadrantD B, as in center, extending the other 
foot to A, and deſcribe arches to FG, and firſt place 
the foote of the compaſſe in the deuifion of 10 in the 
quadrant, and opening the compaſle to 4, deſcribe 
the arch of a circle from A to the arch F 6G, and diuide 
this arch from F into ninety parts, firſt into z parts, 
then part every one of theſe into 3 parts, containing 
ten parts apcece, if they were {ub-diuided into them, 
then from 10 inthe quadrant, to 10inthearch from 
FG draw a ſtraight line 10 and 10 fortheline. of the 
inclination , now draw an obſcure line from E to the 


3 de- 
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degree of 10 inthe quadrant, and from this line at 10 
make an obſcure line at right angles for the horizon 
to E to, then take the ſemidiamiterD E,and place one 
foote in rhis line from 10 to #7, and from 10as a center 
deſcribe an obſcure arch H Ltrothelineroand 10,and 
this arch ſhallbe the angle that the imcl/inatory-needle 
maketh with the horizon, where the pole is eleuated 
ren degrees aboue the horizon, and the angle 10 E and 
Io is the complement of the former angle. 

Next place thefoote of the compaſſe in the twen- 
ticthdegreeof the quadrant, and ſtretching it to 4 
deſcribe the arch of a circle from A to the arch FG, 
which being diuided into ninty parts, firſt into three 
parts, and thefe into three parts, againe draw a line 
from 20in thequadrantto 20 fromthe arch F G, now 
make an obſcure line fromE tothe to degree in the 
quadrant., and from this line 'at 20 make an obſcure 
line for the horizon-atrightangles to.E, 20 , take the 
diftance from 20, and placent withe line 207, and 
from 20 as acentcr, the compaſſes being varemoued, 
deſcribe the arch 7, cutting the line 20 and 20-into 
M, which is-the angle rhe: Inclznatory-needle maketh 
with the-horizon , and being ſer in thearch DB , the 
number of-the degrees ofthis arch of- inclination will 
appeare. | 

According to this order drawarches from to FG, 
making the diuiftons in the quadrant the centers, and 
their diſtance from Athe ſemidiamirers of them , di- 
uiding theſe arches as afore is done,and drawing right 
lines to the correſpondent diuiftons in their ſeueral] 
arches from the ſencrall degrees in rhe quadrant, 
whoſe reſpondent angles of inclination 4s knowne 
by making at the {ame and deſcribing arches accor- 


ing 
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ding to their ſemidiamiter from E,as hath bene decla- 
red in the two former examples, which being reduced 
into degrees , by placing the arch in the qua- 
drantD B,from D towards B, will ſhew the quantity of 
the needles inclination vntothe horizon and his an- 
gle with the ſame. | 


—— 
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_ CHAP. XXXVIIL 
Of finding by the Needles inclination 


ynto the horizon, the alutude of 
rhePole by aninſtrument. 


zz) Or the: performance hereof, itis ne- 
Ser J& ceſlary-to haue the ſtraight lines of 
@ | the needles inclination or aſpe'to 
real the exis,drawne in the former chap-- 
Ja, { ter obſcurely,deſcribed againeby the 
| former art, and the quadrant D B-di- 
uided into his parts. At.D draw a pa- 
ralell line to 4 B, and take the ſemidiamiter ED and 
place ir in this line to A, then ſer one toote of the 
compaſſe varemoued on the 10 degree of the qua- 
drantD B, and the other foote in the ſtraight line: of 
ten obſcurely drawne , making a note there, then re- 
moue the compaſle, retaining the ſemidiat.uitcr ED, 
and place one foote in 20 in the quadrant, and the 0- 
ther in the line of 20, making another note or pricke 
there, ſo place this ſemidiamiter of ED from 30, 40, 
and the reſt in the quadrant on their proper lines, ma- 
king notes and prickes vpon them where they end, 
now 
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now ioyne theſe notes and prickes together with con- 
uenienrt lines, and there will be a ſpirall line deſcribed 
of principall vſc in this inſtrument, Tab.20.Fig.1. 

Moreouer deſcribe a moucable quadrant of the 
ſame bigneſle and ſemidiamiterthatE D B is of, tobe 
moued vpon itin a paper apart, paſt-boord, or ſumc 
mettall, whereon this inſtrument may be deſcribed, 
(the larger the inſtrument is, thebetter it will befor 
vſe) therefore,according to the femidiamiter E D, de- 
ſcribe a quadrant A B C Tab.XX.R® from Athe cen- 
ter, & deuide it into ninety parts, firſt into nine parts, 
then every one: of theſe into two parts, and euery 
one of theſe diuided into fine ſeuerall degrees, thus 
will the whole quadrant be deuided into ninety de- 
grees; andat 9o degrees make a center at C,and from 
BtoCſet the figures on the outer ſpace in the limbe 
vnto cuery tenth part, as is vſed to be done; after a lit- 
tle halfe inch diftance;from the center ofthe quadrant 
A, deſcribe a little limbe or ſtay, then cur out the in- 
ward part ofthe quadrant C Bto this limbe or ſtay,and 
from the limbe ro 4 cut outa part, that the ſemidia- 
miter AC may ferueforan Index orruler,Ta.X X.F.2, 
Now bring this quadrant A BC thus cut out,8& place, 
and faſten the degree of go where the center is at C, 
vpon the center E, on the inſtrument where the ſpirall 
line is on the ſame,Tab.X X.Fg.r. 

Inthe time of obleruation by the Inclinatory-ring, 
before deſcribed , marke what degree in the ring the 
Inclizatory-neeale pointeth at in the meridian circle of 
the ſame, then jn this inſtrument here deſcribed.note 
the degree obſerued in the ring vpon the moucablc 
- quadrantfrom BroC, and turne this quadrant about 
till that this note or degree doth touch the ſpirall line, 

here 
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hereſtay the moucable quadrant, & his index C A will 
ſhew in the quadrantD B, the altitude ofthe pole in 
that place. | 

So back-wayes ſet the index of the moueable qua- 
drant to any eleuation of the pole, and where the ſpi- 
rall line cutteth the limbe of the moucable quacranr, 
the degrees and parts ſhew what ſhould be the num- 
ber,dueto the angle of the /zcl/»atory-needle and what 
parts he would point out in that place. A Table ofthe 
inclination of the needle.anſwering to Every cleuation 
of the pole, might be made by this inſtrumene. 


rs OS 
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CHAP. XXXIX 


— ———__ 


— 


Of finding the needles inclinationn enery 
latitude by Table, 


EE NG He way to find the angle, which the 7z- 
j N f clinatory-needle maketh with the hori- 
P 


\ \ 
{ 


Nj z00 in any latitude, or the degrees 


/ 
» F correſpondent,by a table, is moſt pro- 
Dn SS firable and dy Decals that knowing 
=" any one of theſe two, thatis, either the 
altitude of the pole, or the angle of inclination to the 
horizon, the other is preſently knowne by the thble. 
Secke in this Table following the altitude of the 
pole in the left collumne, and in the next place to- 
wards theright hand you ſhall find the degrees and - 
minutes of ; needles inclination,vnto the horizon, 
anſwerable for that latitude; as for example. I would 
know what would be the arch of the angle of the 1zcl:- 
natory-needle where the pole is cleuated 60 degrees, I 
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ſeeke this 60 degrees intheleftcolumne of the table, 
and there; I find anſwering thereto 78 deg. 52, and 
Al 1, the arch that the /»cl/vatory-needle maketh with 
thehorizon, where the pole is eleuated 60:degrees. . 
.. The'mannerro calculate this table by the doctrine 
of triangles, is to obſeriic the proportion that: is 
vſed in making the Diagram ſet downe.Tab.X 1X.F1.r. 
as let our example of 60 Jegrees for the altitudevf the . 
pole be numbrediin the quadrant DB in the X IX, 
Table from D to-Rthearch A DR being 150 degrees, 
theangleZ R A will be zo degrees. The ſemidiamiter 
E-R being 10000/R N equall to AR, the cord fubten- 
ding the arch 4D R will be 19318, andE N equall to 
E F 173905, being the ſecantvttheangleDE=F, whoſe 
tangentD F 14243 is equall to the; cord AD, ſubten- 
ding 90 degrees,theſe three (1des ofthis triangle FE R, 
RN,EN, being giuen, the angle ERMX is thus 
knowne. 3 | | ST La | 
As the baſe thereof RN 19318 is vnto the ſumme- 
ofthe ſides REandEMX being 27305, fo NOthe ſeg- 
mentofthe fide 7395.is vato XP the ſegment of the 
baſe 10325, which being taken from RN 19318;the- * 
remainder P R 3899 3 whoſe halte & 2 4496 T 1s the: 
ſinus oftheangleRE 2, conſiſting of 26 deg. and 4.4,/ 
whoſe complement being 63 deg. and 17/, is the an-. 
ple E R N, which we defire to know: 
. Toyne this angle ER N, being 60 deg. 17/vnto the 
angleERA, being 15 degrees, both which make the 
whole angle 4RN'.to conſiſt of 78 deg. and 17 /con- 
tained within hisarch LS XN, - | 
\ Becauſe thatthe.angle R ED, conſiſteth of, 60 deg. 
therefore foranſwerable hereunto, take 60 degrees of 
this arch N'S Adeuided into go degrees,which ioyned 
| ©: 2 toR 
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to R make theangle 5 R N to conſiſt of 52 degrees and 


12 /, which being ſubduQed from the angle of ER W, 
_— 63 deg.*and 171, the angle SREwill re- 


taine onely 11 degrees and 5 /, whoſe complement 
8 RT conſiſterh of 58 deg. and 551, declaring the in- 
clination ofthe Magnetica/l needle ynto the horizon 
RT,where the latitude of the place is 60 degrees. 


Aa. 


—_—_ 


| CCS 


— 


CHAP. XXXX. 


—_—. 


Of finding the angle of Inclination, the 
_ Magneticall meridian, andthe -]- 
Azimuth together. ens 


> T is very conuenient ar fea to haue 2 
large Inclinatory-ring with his CMag- 
< neticall neeale of afoote diamiter,that 


< & 


v9 
Jv 

wa ( the diuifions of rhe meridian circle 
4 ) (© + being large,the degree of the mouing 
$T mmn * needle will the better be perceiued 
and to halic a waight of diuerſe pounds faſtned at the 
bottome to hold this ring plumbe and ſteady: more- 


ouer on this waight I would haue a compaſle,or dire- 


cory-necdleplaced in his bottome, and abeame for 
a diamiter and ſemidiamiter of braſſe , before de- 
{cribed, for the obſeruing of the Mazneticall azimuth, 
as was appointed in finding the variation of the Com- 
paſſe. | | 

"Theſe two Maznetica!inecdles, the oneinthe 7nclz- 
natory-ring , the other in the cauitic of the botrome;, 
being placed fiuc or ſixe inches aſunder, willnor hin- 


der 
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der orattra& ihe one the other beingout of he vigor 
in this diſtance of their Magneticall ordes. 

Along wier that hath bene exciced 24. rurnctically, 
being thruſt through a corke ,and placed in rhe water, 
will ſhew the Inclination and Magneticall meridian, 
at one inſtant, in his quier ſituation, 


CHAP. 
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CHAP. XXXXI. 


— 


Of the variation of the, Inclinatory- 
Needle. 


3g) He Earth being a CMarzneticall body 
TOES; 'and globe, conformeth the 7nc/znatory- 
S="\! needle to certaine angles of inclination 
|| in eucry latitude of the-pole, which 
angles are alwaycs.one-and the ſame 
" — in eqery paxalell.,as hath bene demon- 
ſtrated in diverſe Chapters.-__' * -- | 

Bothby the Load-ſtope it ſelfe, by the fundamentall 
hyportheſis,by inſtruments, and by tables; but becauſe 
that the globe Marneticall ofthe Earth hath many ca- 
uities filled with other ſubſtances differeat from Matz- 
xeticall nature, and many. mountaines Magreticall 
mounted abovetheſe ſubſtances higher and lower, fo + 
that:ſome attract, being aboue the point of the /xclz- 
natory-needle, ſome being vnder it;fome placed before 
it, draw the point of the Inclinatory-needle vp vnto 
them , other behind it, 'beeing alſo adamarniiue 
forts will haue this 1nclinatory-needle ſtrike faile 
tothem alſo, by which meanes the naturall conformi- 

of the Inclinatory-needle to his -naturall angles is 
much diſturbed and depraued , whereby ir commeth 
co paſſe that this needle hath his variation alſo , as 
well as the direory-needlc Fath, as is before demon- 
{trated. 

Therefore the variation of the Izcl;atory-needle is, 
WREN 


L 
. 
- 
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when in one altitude of the pole this needle pointeth 
out another angle,different from the true and reſpon- 
dent angle of that-latitude of the pole, being hindred 
by a mountaine, or part Magreticall, that doth attra& 
oneof the points of the 7nc/inatory-needle,approching 
necre vnrsit, either necre the poles or zquator, in ſo 
much that the angle of inclination is made lefle or 
more then irnaturally would be. 

Infailing Eaſt or Weſt vpona paralell, having hie 
land on the fide towards the pole, conſiſting of Mag- 
neticall ſubſtance, this will attract the Ineljnatory- 
needle, and cauſe his naturall poſition to be more per- 
pendicular then it would be. 

If the ſhore about the pole be ſituated berweene 
the Iuclinatory-needle and the zquator , this adaman- 
tinceminency willattra& the needle vnro it , making 
his inclination leſſe plumbe then naturally iris. _ 

In failing Eaſt or Weſt neerer the zquinoQiall 
where the cariage of the /zclinatory-needle is leſfe per- 

endicular, and more tending to the levell withthe 

orizon, the Magrneticall eminency betweene the 
poleand the needle, will pull downe the higher end of® 
the ſame, and make him more paralell to rhe axis of 
the earth, then naturally he could KWMure. 

Euen ſo an adamantine mountaine, betweene the 
Inclinatory-needle and the xquinoGtiall line , will lift 
vp the lower end of this needle. being within the Mag- 
zeticall vigor of that mountaine, and make him more 
paralel! with the horizon then his naturall conformity 
requireth in that paralell, 

The variation of the 1nclinatory-needle is greater 
in the parts neerer the zquinoGiall, then it is in the 
parts neare the poles, where this \ is not __ 

Qed: 
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&ed ſo many degrees from his naturall angle, as vſu- 
ally he is neere the xquinoCtiall. 
ifinthe parts necrethe poles,the /nc//natory-needle 
be caried betweene two eminences Magnetreall, in 
that ſpace of the ſtraight whereboth rheir vigors be of 
like validity , they will make thetapplicarton of this 
needle perpendicular, crofling them borh ar all right 
angles,not much vnlike,as it1s in X V. Chapter of ap- 
plications, Table 117. Fjg.1. <4 | 
In failing neerer the equinottiall in {traighes be- 
tweene two adamantine momtaines, whofevigourat- 
traueſurpaſſe the generall vertne diſponent of the 
Magnctticall globe of the earth, theſe' will lay' tHe 2»- 
clinatory-neeale ina paralell and leitell to the horizon, 
though they be many degrees from the xquittoRtiall, 
as Chapter XV. Tab 117.Fig.2. | £120 
| Laſtly, in paffing or ſailing neere and ouer a vigo- 
Zous:Magneticall rocke,intheſea,orcarth,vndervs,in 
prothing neeter- vnto it; the ſame will arrea@t the 
Intlin#atory-needle from his fight place, and comming 
g peererthe rocke,it will alrerhim muth more, and pa(- 
" ſingouer the ſame, itwill attract. the needle perpen- 
dieularly, and bein -palt;, this needle will be treed-by 
little and little &.. that diſturbance of his natural! 
inclination: - - | Ts 
Theſe varieties are found vpon the AMcgnetizall 
globe or Terrila,by hauing a conuenient peece, or 
'peeces ofiron placed thereon, as hath bene fayd, and 
placing the 1ncl/inatory-needlesbefore deſcribed in the 
I I. chapter, the one of them put vpon a Lute-ſtring, 
the other in his frame, Tab.1l. Fig.17.18. or 19.10 
chatT hope Inced not ſet downe any types hereof, for 
the ingenious will better conceine how to gather this 
natter 
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matter from the globe of the Zoadſtoxe,then I can poſ:- 
ſibly explaine in many troubleſome figures, or the 
workeman deliniat by his skill vnto you in printed ta- 
bles and figures. | 


we. 


=> * ww oa 
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"CHAP: XXXXIL. 


.e 


Of finding the variation of the [nclina- 


. tory-needle. 


= Auing declared the manifold cauſes of 
of the variation of the 7nc/inatory-needle 
y from his true and naturall angle of incli- 
W nation with the horizon; it followeth 
| that we deliuer plainely how to diſcerne 
theſe euents when they ſhall fall out, which areknown 
perfe&ly by having the true eleuation of rhe pole, 
where theſe matters ſhall be required, 

"The rules and wayes how to know the eleuation of 
the pole in all places, is ſo perfe&tly fet our by moſt 
Aſtronomers and writers of Nauigation, and ſo well 
knowne to all expert Pilots, thar ith a thing needleſle 
here to repeate them, | 

Beſides the ingenious Pilot knowing the eleuation 
"of the pole in ſome places of his voyage that he hath 
paſſed, by keeping a true,not adeadreckoning of his 

courſe in pricking his Card aright, and obſeruing the 
way with the logge-line, with other currants and oc- 
currants, will giue a very artificiall coniecture of the 
elcuation of the pole in that place where he is,though 
he ſee neither Sunne nor Stari cs. FI.” 
V 2 Notwith- 
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Notwithſtanding becauſe the skilfull Pilots may 
be hindred in this kind of obſeruation, by the falling 
of the ſhip to Lee-wards, and by other extraordinary 
change of weather, and other diſturbances that may 
many wayes fall outat ſea, therefore I will onely re- 
member one way out of the principals before deliue- 
red, whereby he may at any time of the day,the Sunne 
ſhining, know the altitude of the pole. 

This thing is chieflyperformed by knowing the true 
variation of the Compaſle, which ſhewerh the true 
meridian for that place, preſently ſecke out the true 
Azimpth alſo, which is perfely knowne by the ſha- 
dow ofthe Sunne vpon the limbe of the Compaſſe,by 
the furniture of the beame, before deſcribed inſtant! 
cake the altitude of the Synne by the 7acobs ſiaffe ar 
ſea, or a large quadrantart land: $7. 

The true:Azimuth and Almicanter thus knowne, 
ſecke the point where they croſle the one the other in 
che Rerte of the Mathematicall Tewell and Aſtrolabinm 
Catholicum, then obſcruing the paralell of the Sunnes 
declination for that day, turne about the Rete of this 
inſtrument, vntill this paralell of the Sunnes declina- 
tion be touched by the point,where theſe two circles 
of altitude and action mecte, and then the horizon 
ofthe Rete will ſhew in the limbe the latitude of that 

lace; | 
f Thelatitudeof the polefor any placebeing knowne,' 
the true angle of the 1nc/inatory-needle is manifeſt and 
apparant, as it is ſet downe and knowne by the XIII. 
chapter, inthe chapter to know the angles of inclina- 
rionby the inſtrument, and in the table of the degrees 


ofthe 1nclinatory-needle anfwerable to cuery elevation = 
Of the pole. 


Now 
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Now obſeruethe degrees thatthe 1nclinatory-needle 
pom outia his ring in that place, and take the dif. 
erence of theſe from the degrees of the true angle, 


and that is the variation of the Izclinatory-needle for 
that place. 


CHAP. XXXXIII. 


Of finding the Longitude. 
: Er I purpoled ro haue ended this 
— DG ſhort Treatiſe of Magreticall matters, 
2 but becauſe that this thing is not al- 
rogether impertinent thereunto, I 
Þ; thought it not ſuperfluous to annex 
this little chapter of finding the longi- 
tude, for although that the Magneticall needles, be- 
fore treated of, do not ſhew the longitude; yetbecauſe 
the true meridian and altitude of the pole is knowne 
by them, there is much helpe brought thereby for the 
knowledge ofthe longituce, which by a few caſie ob- 
ſeruations more,from the body of the Moone, will be 
obtained, whoſemorion if it ſhould be ſet downe and 
ordered in an exa@ manner, would require a large dif- 
courſe, with many rules and obſeruations of the 
Moones inequality of motion , anomaly and proſta- 
heriſis, of his excentricity,paralaxis,with the varietie 
ofhis laritude and nodes, which thing, being very la- 
borious and curious, ſhall be here omitted, referring 
you herein to Tycho Brahe and his rules, and onely I 
ſhall here ſet downe rules to know the place of the 
Moone ata larger ſcantling, yervery neere the truth 
| OG T 2 (though 
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(though not the truth it ſelfe, which peraduenturethe 
beſt Studied in this kind can very hardly do ) only bor. 
rowing halfe a dayes motionat the Moone, wherein 
the matters before mentioned will not alter many ' 
minutes. 

Prouide an Almanake or Ephemerides for any place 
or port, whereinthe apparent place of the Moone in 
the Zodiackeis exaGtly ſet downe in degrees and mi- 
nutes for the noone of cuery day,eſpecially of the day 
of obſeruing, then take the difference of the Moones 
' motion from the day before, and reduce it into mi- 
nutes, deuiding them by 24 houres, the quotient will 
ſhew what minutes the Moone moueth in an howre. 

Now take the altitude of the Moone at any time of 
the day or night by the 7acobs ſtaffe, ora quadrant, 
then obſerue the Azimuth of the Moone by ſhadow, 
(as before for the Sunne) or by a ruler with ſights, 
which ifit do differ any howers from the meridian, a- 
low the parts due of the Moones motion. 

Then ſeeke in the Rete of the Mathematicall Tewell, 
or Vniuerſall Aſtrolabe, where the Azimuth and Almi- 
cantaraph of rhe Moone,newly obſerued, cut each o- 
ther, ſetting the horizon to the altitude of the pole, 
and looke what paralell doth cut theſe two, and fol- 
low the ſame vnto the Eclipticke line(or do the like of 
the Moones latitude) in that {igne, degree, and mi- 
nute of the Zodiacke, the Moone is in at that inſtant, 

Theſe degrees,fewer or more then thole of the radi- 
call and fixtmeridian, for which the Ephimerides was 
made, do ſhew what howres and parts areto beadded, 

)jrhe obſervation be towards the Wek,or ſubtracted 
ifin the Eaſt, to this meridian (it is to benoted that e- 
. uery hower cotaineth 15 degrees ofthe Equinoctiall) 
and 
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and thus the longitude of that place vpu are in,will be 
attained, which you deſire, | 
Bur to find the longitude of any place you go to, 
from the place you paſle from, by theſe Magnericall. 
needles oncly, it will beneceflary to pricke your Card 
as well by the degrees of latizude of the pole, cotre- 
ſpondentto the angles of the /zc/inatory-needle, as by 
the way the ſhip wakezth vpon the points of the Dire- 
ffory compaſſe, and theretore it will be fit to have both 
thelc necdies placed together, as inthe type of the 
X L. Chapter, and pendant before the Mariner at the 
helme with the Compaſle and Trauerſ-boords for 
them both. | 
Now for this purpoſe 1 would haue another Trauers 
ruler or limbe for the quadrant of the /zclinatory-ring, 
laced before him, as it is deſcribed in the Page fol 
mcy where there is only 30 degrees deuided vpon 
the ſame, which being rwice more repeated,will make 
vp 90 degrees,cuery degree hath 6 holes, for pegs ro 
be put 11to them,for thc number of ro minutes apcece, 
and on the firſt columne on the |cithand there are 4 
holes made to receiue pegges according to the num- 
ber ofhowers you ſaile on tuch a degree and minute, 
ointed inthe Inclinat 97-1127, ' 
Beſides theſe inftruments,prouide a perfte& Sea-card 
for your voiage,with the lines ofthe winds,& the lines 
of the longitude & latiti:de placed thereinzthen obſer- 
uing the way that the thip makethinan ho wer, by the 
log-line prick your way on the card out of the Traueſ- 
boord for the point of the Compaſle you faile on, alfo 
by this ſecond worke pricke your Card by the ſame 
way with the degree of latirude you finde by the de- 
gree of the Iuclinatory-angle in the Traucr(-limbe., as it 
is. 
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is correſpondent by the wayes , inſtruments, and pre- 
ccpts deliuered from the /nclinatory-needle, then ob- 
ſeruc in the meeting of theſe two ſorts of pricking, 
what meridian paſſerhby them in your Card, and thar 
ſheweth the longitude of the place where you are, 
from that from whence you came; and thus your 
Cards pricked both for longitude and latitude only 
by theſe Magneticall needles , when you can ſee nei- 
ther Moone nor Starres. | 
Ifany errors ſhould chance to fall out by any varia- 
tions 


Bodies and «Motions. IF3 


tions of either needle, then at any time when the Sun 
doth ſhine they may be amended by the precepts al- 
ready largely deliuered in that caſe of either, both in 
many Chaprers of this booke, and in the laſt prece- 
dent Chapter. | 


_— 
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CHAP. XXXXII1T. 


Of the matter of the Magneticall globe 
oftheearth by the Needle, 


T length ;,we haue brought our ſhort 
Treatiſe Magneticall principally & moſt 
profitably ro declare the nature of the 
Dzretory and Inclinatory-needle, both to- 
wards the Terrella and Semiterrella, and 
towards the Magnerticall globe of the earth, and how 
the proportions and ſimilicude of their applications 
and conformities to both arealike and the ſame. 
Onely the Magneticall-needle being of a fxminine 
and ſequent ſubſtance, as hath bene demonſtrated in 
the VIII XXT. and X X II, Chapters, doth behold 
the round Magnet, and the round Iron, with that 
point that is of the ſame nature and demonſtration 
thatthe pole is, which he followeth and affe&erh, con- 
trary tothe nature Magzeticall,thatis in the Adamants 
themſclues, one towards the other, or ofthe needles 
one towards the other. | 
Burtithis Magreticall-needle being freed from the 
Maeneticall orbe of the Loadftone and Iron, will haue 
that point: of the needle thar followed them dire&ed 
I). X by 
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154 A Treatiſeof Magneticall 
by the vertue Magneticall of the earth intoa contrary 
prouince of polar preheminence. X 

For the Magncticall-yeedle doth conforme it ſelfe 
vnto the Earth in the ſame faſhion that the Adamant 
and Loadftont it ſelfe doth; neitheris it ſo ſeruiceable 
vnto the Magneticall globe of the earth as he is vnto 
the Magnet and Iron, but is of a fellow-like ſpecies 
with the carth;as well as the Adamants themſelues are, 

Whereby I do gather that the matter of the inte- 
rior parts of the Magneticall globe of the earth is nor 
the ſame with theſe we know of the Loadſtone and iron, 
into whoſe bowels nener any mi,by the deepeſt mines, 
or other paſſages of fiſſurs and cauities,made by great 
Earth-quakes,cuer yet deſcended to ſhewvnto'vsany 
part of the earths interior ſubſtance Magnetieall, and 
though take the matter ofthe bowels 'of theeatth to 
be Magnetzcal,yet the application of this My{nrtirall- 
needle demonſtrateth,that the Magnerical olobe of rhe 
earths inward ſubſtance coſiſteth neither of ſollid Zacd 
ſtone,nor of iron-likemine or clay or {ſuch like mareri- 
als, as they which haue thought themſclues. moſt skil- 
full in Magneticall Philoſophy have imagined. 

For if the Magretzeall globe ofthe earth were of a« 
ny Iron-like ſubſtance, then that point of the needle 
that affe&teth a polar iuriſdi&ion, placed neere the 
Load(tone and the iron , would alſo,being applied vnto: 
the carth,behold the ſame prouince and iuriſdicion 
polar,being dire&ed by the vigorof the carths Mag= 
zeticall orbe of like nature;burtthis is not ſo,as all con-: 
feſle and may proue. 

Therfore I hold that the great Magretial globe of the 
earth conſiſteth of a Magnetzeall ſubſtance vnknowne 
vnto vs, a5 alſo the bodies of .the ſagneticall gies 

of. 
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of the Moone and of the reſt do; and ſo conclude that 
the workes of God are moſt wonderfull, and altoge- 
ther paſt finding our. 

But here before I end, Iam to fatisfie that I made 
-promiſe of in 'the X II. Chapter, that I would ſhew 
my conceiprt of the reaſon why the needle in his paſ- 
fage from the zquator of the Magnet by the pole, to 
thexquator againe, ſhould make the circumuolution 
of an whole circle it: turning about his foote, hauin 
paſſed aſemicircle of the Terre/la'or Semiteyrella, and 
would make another whole circle abourthe other ſe. 
micircle of contrary nature with his other point. 

| For to cleere this with the nature of the two pro- 
ninces, which is-aduerſe one vnto the other. I would 
wiſh that you would conceiue and'/propound two | 
globes of Magneticall nature and ſubſtance,as tender 
as clay, the one ofthem-to be animated with the 
North and articke vertue at both poles, as Tab.X X. | 
Fig.3.44,t0 turfiero the North onely : and the other 
plobe,with his poles Tab.X'X. Fig:3. bb to be endow. 
ed with the antarticke power to moue to the South 
onely. Choe ED 
4 Mew if th» globe of the carth, or of the Magner- 
ſtone wete madeonely'of one'of theſe globes, then 
therewould be'a ſtrife berweene the' poles of one of 
the globes, which ſhould behold his peculiar'point, | 
as if the poles of the North vertue: ſhould behold the 
North; the other poles ofthe ſame globe, being of ar- | 
| 


ricke nature, woule alſo ſtrive robeholthe North,or 
atleaſt in their equality ofpower would ratherreſpe& 
Eaſtand Weſt, ſothatthere would be no ſtability by 
the poles of ſuch kind of globes. re fs 
''Therefore the skilfull Potter, who made the' earth 
«20K X 3 . and 
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and all Magneticall bodies at the creation, and gaue 
life and vigor to all things,thought fit to prouide two 
Magneticall globes, the one of poles and circumfe- 
rence of North and articke nature, Tab. X X.a4,and 
another globe of South and anrarticke vigour, Tab. 
X X. Fiz.3. bb, that theſe vnited together, the, one 
mightkeepe the other in ſteady poſition, yet becauſe 
that theſe globes touching the one the other but in a 
pointat 4,and b, Tab.X X. Fig.z. could not keepe am 
firme ſteadfaſtneſſe, therefore this skiltull, Potter vſed 
the Art of Geometrie to put theſe two. Magnerticall 
globes,withall rheir efficacie,into one globe , as Plato 
doubled the Cube, and whereas the flope line b c,T ab, 
X X. Fiz.3.inthe figurcis double to the {ide-line oe, 
Tab.X X.Fijg.3.therefore he extended theſe two mod- 
dels of theſe two globes, like clay, extinguiſhing the 
poles that touched ata and b, Tab. Xk X, Fig.3.and- ex- 
panded the ſame vnto the zquator. of a doubled 
globe, thar contained within his 'diamiter both, theſe 
globes of articke-2aq: antarticke nature, the one of 
them on the North-fide ofthe zquator, andthe othey 
on the South-fide of this large extent, with the effica- 
cy of their materials Magnetical/and circumference, 
wholly bending to their proper prouince and poles, 
and becauſe the efficacy of one of theſe: provinees 
from the xquartor, is the effe and:power of an whole 
globe of one ſimple nature Magneticall, therefore the 
Magneticall-acedle paſſing this ſemicircle or hemi- 
ſphere, doth deſcribea whole circle, with the diſtin. 
&ion of his parts and quadrants by the point, that is of 
the ſame nature; as alſo paſſing abouttheother hemi. 
ſphere, the other point of the needle being of the na. 
wre ofthis fide , doth race another whole vols + 
vour 
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bout his foot; ſo that here is two whole circles pricked 
out by the Needle in paſſing about the Earth, or the 
rounded Load-ſtore; And thus haue webriefly and-— 
plainly tricked out that which we had to 
ſay of Magneticalt Bodies 
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\ Magneticall 

ſtones deſaribed in this Booke ,you may ak moſt exattly 
(yo apped to all eduantages by Nicholas Tix- 
exgerience-ahd true vAdertabding in this 
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him in Sbyes | 'f 
Roger Boul&F)zck:fmith, or at the Prinfers heuſe of this 
worke, JS. h 


full Matheniaritians «bout London. You may enquire for 
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Faults eſcaped in the Printing. 
Iacherabte.ch:r5.tormn circle,r.one circle, Tab.ch.29.for of the r.by the. 
PIs: line 31. for rraueſers, read trauerſers.p.6.1.3. for two tecth,read 

with two tecth,p.10-1:3 1.for fiche,r.ſtichie. pi14.1.22.for rwelue r.four- 
reene ,p.14-1.29.fox ſixty r.one hundreth and forty.p.20.1.3.for lenitiesr, 
cauities. p.25.1,8.for turne,r.turne South; p.ibid.14,point r.point North. 
p.3z.1.4,for Magpet fram, r. Magnet beingremouedifrom. p.:did.). 9, for 
will,r.he will. p.33-1.24.for Direfory-needle,r.Inclmatory-needle. p.35.1.28, 
for that inclinatory makerth,r.char the Inclizatory-needle raaketh.p.qs.1.31 
for ſeeth r.ſcateth. p.68.1.27.,put out,now the ſides be turned, &> theſe are aiſo 
turned.p.70.1.30.for excited r.cxciting.p.77.1.30.adde Ta. XI fi. 4:p.83.1.4. 
for faſhioned r.faſtaed.p.90.1.17;for which are gjare,r.which bare.p.90.l. 
I7.for armor to take,r.armorrake.p.90.1.31. for Magneticall bodtes,parts, 
r. Magneticall bodies,and of their parts.p.91.1-9. for ynnaturall,r .natu: all. 
p.92.1.27.for boule r.bole.p.102.1.18.for demonſtrarcd,r.demonſtcable,p. 
1614.1.24.for paſſing,r.paſſed.p.113 -1.9.for of the center,r.atthe center,p. 
ibi,l.z5.for vpon the figne,r.vpon this whole figne .p.119.1.24.for called,r. 
added p.120.1.22.for be,r.will be,p.129.1.24.for F Gis18,15.r.F G A 18 50. 
p.131.1.10, for|67178;25\r.'67{78,22.| p.135.1.33.for making ar the ſame, 
r. making right angles at the ſame, p.ibid,l.3.for ro E togr.to E 10, p15 1, 
21, for _ r.11. holes-p.153-.1.26. for demonſtration x, denomination. 
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Printed by Nicholas Okes, dwelling 


neere Holborne-bridge, at the 
ſigne ofthe Hand, 1613. 


